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EXECUTIVE SUMMARY

This document provides design information for the Demonstration Bulk Vitrification System
Dried Waste Handling System as well as an overview of the system. This information is
provided in accordance with the requirements of Permit No. WA 7890008967, "PERMIT FOR
DANGEROUS AND OR MIXED WASTE RESEARCH, DEVELOPMENT, AND
DEMONSTRATION."

Specific design information is provided in this report for Dried Waste Handling System, with
details for installation and the Demonstration Bulk Vitrification System site to follow in a
separate installation package. Specific design information discussed in the report is presented in
the following areas:

• System description,

• System location,

• Calculations,

• System sketches,

• Design codes and standards,

• Waste assessment,

• Controls,

• Secondary containment and leak detection,

• Corrosion assessment,

• Inspection schedule, and

• Installation assessment.
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2.4 DRIED WASTE HANDLING SYSTEM

The Dried Waste Handling System pneumatically conveys dried waste from the Waste Dryer
System to the ICV System. The dried waste can be transferred at up to 16,0001b/h. The system
uses as little air as required to keep the transfer lines from acquiring buildup or plugging. The
system will be used intermittently to transfer the dryer contents to the ICV box, approximately
three times a day.

2.4.1 System Description

The components of the Dried Waste Handling System include the Dried Waste Inlet Skid
(interfaces with the Waste Dryer System at the discharge flange on the Dryer and Condensate
Recovery Skid), the Dried Waste Transfer Skid (provides motive force for material conveyance),
the AWTE with associated airlocks and transfer chutes, and the melt area support structure. The
AWTE and chute interface with the ICV box lid represent the boundary with the ICV System.

2.4.1.1 Dried Waste Transfer System (Specification 145579-D-SP-032). The waste is to be
lifted 28 ft from the dryer discharge to the top of the AWTE. The dryer interface is 12 ft above
the ground facing down. The inlet port on the AWTE is 29 ft above the ground facing up (see
interface Sketch DBVS-SK-M107, Sheets I through 3, in Appendix C4). While transferring, the
waste transfer system will cycle between the two receivers above the AWTE. Dried waste is fed
by gravity from the rotary valves into the ICV System. The waste receiver and filter housings
are vented using a vacuum blower that draws through sintered metal filters and HEPA filters and
then discharges to the OGTS.

During the transfer of dried waste, the interconnecting piping between the discharge of the Waste
Dryer System and the waste receiver and filter housings is maintained at a vacuum relative to
atmosphere. The gravity-fed line to the ICV System is also maintained at a slight negative
pressure relative to atmosphere by the OGTS connection to the AWTE and ICV box plenum
space. These conditions maintain both solids and vapors in the piping and transfer equipment
with vapors being vented to the OGTS.

2.4.1.2 Ancillary Waste Transfer Enclosure (Specification 145579-D-SP-017). The AWTE
provides a contained environment for the connection and disconnection of the dried waste feed
chutes, the top-off soil chutes, the ICV box ventilation connection, electrodes, and the ICV off-
gas connection.

With the ICV box correctly positioned in the melt station, the interfacing chutes and piping are
lowered onto the box lid by a pair of pneumatic actuators and locked in place. Except for the
electrodes, each chute and piping from the AWTE has a compressible seal around it that creates
an individual seal with the box lid. When lowered onto the box lid, the weight compresses the
seals against sealing plates located at each port. Covers on the bottom of the AWTE are opened
to allow access to the box lid for removal of the port flanges in preparation for connecting the
feed chutes. Each port in the ICV box lid also has a seal, and when the chutes are extended into
the box lid a flange on the chute compresses the seal in the port. This effectively provides
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double containment during the transfer of dried waste into the ICV box. The same system is
applied to the ventilation and level indicator openings. All connections to the box lid are locked
in place to prevent accidental retraction of the chutes for any reason during the melt process.

The AWTE is vented to the OGTS to maintain a negative pressure inside the AWTE. The
pressure inside the ICV box is maintained lower than the pressure inside the AWTE and
atmospheric pressure, thus ensuring no leakage from the ICV box.

The dried waste feed chutes interface with the Dried Waste Transfer System at the discharge
flange of the rotary feeders, located below the vacuum receiver units in the melt area enclosure.
The top-off soil feed chutes interface with the process additive handling system at the discharge
flange of the top-off soil impingement tanks in the melt area enclosure. These chutes interface
with the AWTE and continue through the AWTE to their respective interface ports on the
ICV box lid. The materials are gravity-fed from the discharge flange of the rotary feeders, down
the feed chutes, and into the dual isolation airlock system (see Specification 145579-D-SP-018 in
Appendix G4). From the airlock, the material is discharged in batches down the chute and into
the ICV box. Each chute has a telescopic section located inside the AWTE to allow extension
into and retraction from the ICV box lid.

The five discharge chutes within the AWTE interface/mate with discharge chutes attached to the
ICV box lid. The chutes on the lid are raised to connect with the AWTE discharge chutes and
use a gasket for sealing. An environmental barrier will be used to provide a connection between
the AWTE floor and the ICV box for each ICV box connection. The environmental barrier
protects the workers, mitigates the spread of contamination, and seals the floor penetrations to
the ICV box. The ICV box ventilation inlet and ventilation piping interface/mate with the ICV
box lid via piping assembles that are raised to connect with the ventilation piping within the
AWTE.

2.4.1.3 Melt Area Structure. The dried waste transfer skid, AWTE, material feed chutes, and
process additives handling system equipment are supported by the melt area structure. The melt
area structure general arrangement is shown on Drawings F-145579-00-D-0041 and -0051 in
Appendix C4. Drawings for the melt area structure are contained in Appendix C4 (see
Drawings F-145579-00-B-0001 through -0007, and -0010 through -0012).

2.4.2 System Location

The Dried Waste Handling System is located just south of the ICV Box Storage Area. Piping

between the Dried Waste Inlet Skid and the Dried Waste Transfer Skid will be mounted to the

melt area structure for its vertical runs and be supported by pipe supports for its horizontal run.

The Dried Waste Inlet Skid is located beneath the waste dryer on Foundation Pad #2 (may be

anchored to foundation pad if required). The Dried Waste Transfer Skid and AWTE (with

associated components) will be mounted to the melt area structure.
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2.4.3 Calculations

The Dried Waste Handling System equipment and structures will be analyzed and designed in
accordance with UBC (1997) and ASCE 7-98. The calculations will demonstrate that equipment

and the structure will withstand applied loads without loss of integrity or release of
radioactive/hazardous material. They will also show that the skids will not tip over nor slide.
The structural analysis requirements are identified in the specifications (Appendix G4).

Components of the Dried Waste Handling System will be supported by the Melt Area Support
Structure. The analysis of the structure to support the equipment loads and meet site
requirements is contained in Calculation 145579-B-CA-011 (see Appendix A4).

Mechanical calculations performed for the piping system will be prepared in accordance with
piping code requirements in ASME B31.3. Calculations will include the following areas as
applicable:

• Pipe wall thickness calculations for pressure;

• Stress calculations for sustained loads because of pressure, dead load, and any
other sustained loads;

• Stress calculations for displacement stresses, such as thermal loads; and

• Stress calculations for occasional load such as pressure, dead weight, other
sustained loads, and earthquake loads.

Mechanical calculations will also account for compatibility of the selected material components
with the waste material to be handled, and assess if an allowance is required for corrosion, or
other wear (such as erosion), in the design of the system. Additional calculations that may be
performed, if applicable for the assembled system, include: vacuum pump sizing, valve actuator
sizing, and wear allowances. An estimate of the heat load to the AWTE from the ICV box lid and
components exposed to the interior of the ICV box is provided in Calculation 145579-D-CA-007
(see Appendix A).

2.4.4 Dried Waste Handling System Sketches

The general arrangement of the system relative to the waste dryer and melt area structures is
depicted in Drawing DBVS-SK-M107, Sheets 1 through 3 (see Appendix C4). The melt area
structure general arrangement, with AWTE and other equipment, is shown on general
arrangement Drawings F-145579-00-D-0041 and -0051 in Appendix C4.

2.4.5 Design Codes and Standards

The design codes and standards that apply to the Dried Waste Handling System are identified in
Table 2-6. Applicable and relevant portions of the design codes and standards are flowed down
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into the specifications, drawings and calculations. See Section 3.0 for complete reference
information.

Table 2-6. Design Codes and Standards for the Dried Waste Handling System.

10 CFR 830 ASTM A 269
29 CFR 1910 ASTM A 312/A 312M
40 CFR 264 ASTM A 351/A 351M-03
47 ('FR 15 ASrM A 500
AGS-G00I-1998 ASTM A 569
AISC (Allowable Stress Design) ASTM B 187/B 187M-03
AISC (load and Resistance Factor Design) AWS D1.1/DI.IM
ANSUAWS DI.3 AWS D1.6
ANSI C63.16 AWS QC-I
ANSUIESNA RP-7 DOE/RI.92-36
ANSEISA-82.02.01 I INF-2962
AN S I/I S A-82_02.02 HNF-SD-GN-ER-50I
ANSI Y 14.1 IEC 6 1 000-4-2
ANSI Y 14SM IEEE Sid C3790.2
ASCI-: 4-98 IEEE ('62.41 _ 1
ASCF- 7-98 IEEE C62.41.2
ASIIRAE Fundamen(als I landbook IFFF Std 142
ASME B&PV ('ode NEMA MG-1

Section IX Nll'A 70
ASM E B30.20 TFC-CNG-STD-06
ASME B31.3 UBC, 1997
ASMENQA- I, 1994 UI:Iisted
ASNr SNr-I'C-I A UI. 508A
ASTM A 36/A 36M UL 840
ASTM A I08 WAC 173-303-640

2.4.6 Waste Assessment

The Dried Waste I landling System is designed to pneumatically convey dried waste material
from the Waste Dryer Systcm to the ICV System. Physical properties of the material to be
convcycd are contained in the specifications (scc Appendix (4). Because this is a dry system
with little potential to introduce moisture into the system, the specifications are mainly focused
on the physical characteristics rather than the chemical properties oflhe dried waste material.

Ihe maximum estimated mishielded contact radiation dose is 10,000 R for dried waste-

contacting components, and 1,000 R for nonwaste-contacting componcnts, basai on a five-year

deSlgn life.

2.4.7 Controls

Itcforence to specitic instrumentation labels are provided in the ttillowing sections to assist the
rcadcr; however, it should be noted that these "currently assigned identilication numhers" may
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change as detailed fabrication information is received from the suppliers of equipment. Loop
diagrams are provided in Appendix C4 for those instruments discussed.

2.4.7.1 Control of Dry Waste Feed to the ICV System. The criteria for initiating dried waste
flow from the waste dryer were discussed in Section 2.2.7.5. Once initiated, dried waste is
pneumatically conveyed from the dryer to one of the waste receiver units. Flow is metered into
the receiver units using the Waste Receiver Rotary Feeder 33-D85-095 (see Drawing F- 145579-
33-A-01 06 in Appendix D4). As material enters a receiver unit, solids and gases are separated
with the solids collecting in the receiver unit and the gases vented through sintered metal filters
that are integral to the receiver units (see 33-NO2-101 and 33-NO2-102). Discharge from the
receiver units is controlled by rotary airlocks (see 33-D85-090 and 33-D85-091). Flow into the
ICV System is also controlled by sequenced, remotely operated valves (see 34-YV-009,
34-YV-010, 34-YV-019, and 34-YV-020 on Drawing F-145579-34-A-0101 in Appendix D4).
Specific criteria for the addition of material to the ICV box will be developed as part of firll-scale
testing and will be influenced by how material spreads inside the box and how material is
incorporated into the melt.

2.4.7.2 Pressure Control. The Dried Waste Handling System piping system is designed to
operate at a vacuum relative to atmosphere. For the Dried Waste Transfer System, differential
pressure is measured across the sintered metal filters (see 33-PDIT-417 and 33-PDIT-418 on
Drawing F-145579-33-A-0106 in Appendix D4) to determine when the sintered metal filters
should be pulsed with compressed air to "clean" material back into the receiver unit. Specific
set-points will be based on manufacturer recommendations and the results from full-scale
integration testing. Differential pressure is also measured across the HEPA filters leading to the
blower unit (see 33-PDIT-419 and 33-PDIT-424). The purpose of these filters is to minimize the
contamination potential for the OGTS piping. Once a first-stage filter becomes loaded, it can be
valved out of service to allow for change-out of the filter.

The AWTE is vented to the OGTS and maintained at a negative pressure relative to atmosphere.
Flow is controlled by 34-HV-111 and 34-HV-113 (see Drawing F-145579-34-A-0101 in
Appendix D4). Flow rate is monitored using 34-FE-114. Inlet air is provided through a filtered
inlet, with the differential pressure across the inlet filter monitored by 34-PDIT-112. Pressures
and flows are monitored and controlled such that the ICV box is maintained at a greater vacuum
than the AWTE, thus containing gases generated by the process to the ICV box. The relative
pressure between the AWTE and ICV box is measured by 34-PDIT-115.

2.4.7.3 Interlock Philosophy. Two types of interlocks are shown on the P&ID drawings
associated with the Dried Waste Handling System:

Safety Hardwired Interlocks consist of those interlocks that are necessary to prevent or
mitigate a hazard that, if not addressed, could lead to a safety event. This event could be
a release of radiological or hazardous gases.

2. Control System (safety related) Interlocks are associated with safety interlocks, but do
not meet the threshold requiring a "credited" safety interlock. Automatic and immediate
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action will occur using the non-safety control system. Credited refers to items
specifically listed as required in the Documented Safety Analysis (DSA).

As shown in Table 2-7, interlocks are grouped based on the initiating signal type and are uniquely
identified by a number. Typically, the interlock number is based on the initiator of the interlock,
examples include pressure or flow. A description is located on both the source sheet as well as
each designation sheet on the P&IDs.

Table 2-7. Dried Waste Handling System Interlocks.

s: n

Low ICVT"' Inlet Air Flow ( safety) from 16 Stop all waste transfer by
Drawing F-145579-35-A-0100 (hardwired) • De-energizes (shuts) Dried Waste Dryer

Discharge Valve 33-YV-013. (See
Drawing F-145579-33-A-0100)

• De-energizes (shuts) Dried Waste
Airlock Valves 34-YV-009, 34-YV-010,
34-YV-019, and 34-YV-020. (See
Drawing F-145579-34-A-0101)

Low ICV Inlet Air Flow (non-safety) from 17 Stops the Waste Feed Vacuum Blower
Drawing F-145579-35-A-0100

(control system) 33-D61-094. ( See Drawing F-
145579-33-A-0106)

Only one valve can be operated ( open) at a 19 Prevents both airlock valves in a line from
time from Drawing F-145579-34-A-0101 (hardwired) being opened at the same time. To open

either valve, the paired valve must be
closed.

• 34-YV-009 and 34-YV-O10

• 34-YV-019 and 34-YV-020.

ICV = In-Container Vitrification (Trademark of AMEC, Inc.)

MCS = Monitoring and Control System.

Note that normal MCS control sequences, or normal protection of equipment, are not shown to
reduce drawing clutter and to focus on these significant interlocks. Normal control functions are

presented to the MCS operator on the operating system computer screens.

2.4.8 Secondary Containment and Leak Detection

Containment for the Dried Waste Handling System is accomplished through operation of the

system at a vacuum relative to atmosphere, use of pressure tested components, and use of

secondary containment for the interconnecting piping between the dried waste inlet skid and the
dried waste transfer skid. Secondary containment will also be placed under the waste dryer at
the point of waste discharge into the dried waste inlet skid. Liquids are not present in the system,

thus a leak detection system for liquids is not provided.
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The dried waste feed chutes provide primary containment for the dried waste as it is delivered to

the ICV box. The AWTE provides secondary containment at the process connections with the
ICV box. The melt area enclosure provides additional containment around the AWTE and dried

waste feed chutes.

Periodic visual inspection of the Dried Waste Handling System will be conducted to look for
signs dried waste leaks around the melt and dryer area equipment and to inspect the general
condition of the containment system. In summary, the steps that will be taken in the area of leak
detection for the Dried Waste Handling System are:

• System will be checked before operation (visual inspection for equipment and
piping alignment along with vendor and construction testing for pressure and
tightness).

• Pinhole leaks in primary confinement barrier will result in a preferred path into
the barrier because the system is operated at a vacuum relative to atmosphere.
Sections that have secondary confinement have a pressure gauge on the secondary
barrier to identify presence of a breech in the primary barrier.

• Periodic visual inspections will be performed before, and after, a melt campaign.

• Catastrophic failure is not unique to the Dried Waste Handling System and will be
observed in a number of ways (e.g., Dried Waste Transfer System alanns will be
set-off when not in normal operating range, alarms for other systems will be set-
off when not in normal operating range, and locations such as the Waste Dryer
and ICV Box are equipped with cameras, linked to the Control Trailer, which will
show conditions in two of the processing units).

2.4.9 Corrosion Assessment

An independent corrosion expert has reviewed the specifications and data sheets associated with
the Dried Waste Handling System. For the Dried Waste Transfer System (Specification 145579-
D-SP-032), no specific concerns were noted (the assessment is provided in Appendix H4).
Erosion is a required element to be addressed by the provider of the Dried Waste Transfer
System (discussed as a wear allowance in Section 3.3.11.2 specification 145579-D-SP-032 in
Appendix G4). There is a concern for scaling of carbon steel in air for the AWTE due to the
projected temperatures (Specification 145579-D-SP-017). The effect of erosion in the chutes is a
potential concern that requires evaluation, once velocities and mass loadings are determined.

2.4.10 Inspection Schedule

Inspection of the Dried Waste Handling System components will be performed at the applicable
supplier's facility to ensure they comply with the design requirements. Additionally, before
placing the system into service, the Dried Waste Handling System will be inspected by a
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qualified, independent installation inspector or an IQRPE for structural damage and for proper
installation. This individual is responsible for certifying to Ecology that the Dried Waste
Handling System was properly installed. The inspection will include the following:

. Evaluation of welds to verify no cracking or lack of fusion;

• Confirmation that no punctures, scrapes of protective coatings, cracks, corrosion,
or other structure damage are present;

• Performance of tank tightness test to verify no leaks are present and that pressure
or vacuum did not change beyond specifications over the test period;

• Verification of the protection of ancillary equipment against physical damage and
stress; and

• Installation inspection that conforms to consensus-recognized standards including
the documentation of findings and corrective actions documented in a post-
inspection report.

The need for an annual inspection will be determined by the Owner/Operator in accordance with
Permit condition IV.A.8.d.i.

2.4.11 Installation Assessment

Sketch DBVS-SK-M107 (Sheets I through 3), and Drawings F-145579-00-D-0041 and -0051
(Appendix C4) illustrate the projected completed assembly of the installed equipment at the
DBVS site. Refinement of the drawings and development of interface and installation details
will be performed as detailed drawings and installation instructions from equipment suppliers are
received. The modular nature of the Dried Waste Handling System will facilitate installation of
the system through the minimization of the number of pieces of equipment that require
placement and number of field connections. Installation of the Dried Waste Transfer System is
anticipated as being installed after the waste dryer support structure and melt area support
structure are assembled and major pieces of equipment (such as the DCRS skid and the AWTE)
are in place. Once these other pieces of equipment are in place, the Dried Waste Transfer
System can be installed and the pipe runs connected to available places on the support structure.

An assessment of the installation of the Dried Waste Handling System will be performed during
the actual installation on site and will include an independent inspection of the following
activities by an IQRPE or a Qualified Independent Inspector:

Visual inspection and pressure testing of connected piping systems;

Placement of anchor bolts and connection to equipment;
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Placement of the shop-fabricated systems;

Installation of ancillary equipment and connection to facility systems; and

Tightness testing of the assembled system before placement into service.

Upon completion of the final installation, an inspection report documenting the results of the
tank system installation will be prepared by the IQRPE. The inspection results will be
documented in the report and included in the Operating Record. This record will be accessible at

the DBVS site and will contain:

An as-built site plan;

2. An as-built drawing set of the installed Dried Waste Handling System;

3. Inspection notes, photographs, and any other material used to document inspection
activities;

4. Documentation of any defects discovered;

Documentation of tightness testing results;

6. A signed and dated statement certifying the corrosion protection system (if installed); and

7. A statement signed by the IQRPE certifying the proper installation of the tank system.

The assembled system will undergo testing as a subsystem and as part of the integrated complete
DBVS facility. Subsystem testing that may be performed includes vacuum blower operation and
performance of instrumentation. Complete DBVS facility integrated performance testing are
projected to involve the use noncontaminated, nonregulated test materials for functional testing
of the assembled system.
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1 INTRODUCTION

1.1 Purpose

The purpose of this calculation is to determinelverify the member sizes for the Melt

Area Support Structure (MASS) steel frames and platforms. Column loads

devebped in these calculations are used in the design of the Melt Area Support

Structure Foundation, calculation 145579-C-CAd011.

12 Scope

The scope of this calculation includes gathering vendor loading and geometry data

for mechanical equipment that will be supported by the structure. Where such

InFormation is not yet available, conservative estimates and calculations of self-

weight and contents weight, plus any dynamic loadings, have been included. The

resulting calculations for the design of the stnucturat steel frame and platform

tlooring, inctudmg access, provide frame member sizes, gaometry and detaiis for

any non-standard or seismicapy loaded-connections. The results are presented on

Included drawings and are complete with references to specifications and

standards sheets.

2 BASIS

2.1 Design Inputs

The primary design input for this calculation is the attached structural steel

drawings. This calculation determines the forces and stresses at the selected

members when subject to site environmental loads (Natural Phenomena Hazards).

The drawings are derived from an iterative process of selection, calculation and

possible re-selection If members are found to be overstressed. This calculation

includes verification of only the final member sizes selected.

Layout of the steel in the drawings is derived from Mechanical General

Arrangements and the locations of supported equipment as shown in the 3-D

computer model of the Melt Area.

arowhstiV"^^ U Paga3af10
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Other design Inputs Iriclude the merhanical equipment list which provides weight

and size data, nomrepy from vendor information where available. Where Vendor

infomatlon Is not avaiiabie, the date provided in the equipment 6st has been

conservatively estimated by the Mechanical designers. It Is expected that actual
equipment ioafs will be lesa than the estimated values. This e>pectstion will be

verlfied when final vendor mfoimation becomes avaiiabie and remedial action
taken, if required.

The provision of radiation shielding in the Melt Area Support Structure consists of

steel piate floors above and below the AWTE levei, and in the centre of iha

structure at the "waste bk' fbor level.

2.2 Crlteria

TFC-ENG-STD-O6 Rev B-1, October 27, 2003.

The Melt Area Support Structure is Performance Category PC-2. This was

provided at the March 11, 2004, design review meeting. The attach®d foundations

chart (Attachment 4) was included In an e-mail from David Shuford CH2M Hill to

John Stephens AMEC confirming the Performance Categories of SSCs.

Design I.oads:

Loads on the structure are as provided in the Design Caiteria TFGENGSTD-06,

and as discussed below.

Dead Load: Includes self-weight of the structure and permanent equipment.

Equipment weights have been detemdned by referencing Vendor data, or the

Mechanical equipment list. Where information was not readily available, equipment

weights were conservatively estimated by the mechanical designers using "worst

case'scenarios.

A Mechanical allowance under floors of 50 pef ma)dmum, 10 psf minimum as

appropriate to give the worst effect for a given Ioad combination.

a..^ ^ aege 4 a io
^
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Live Loads:

Floor loading of 100 psf - Floors must serve as'exit" paths.

Mass of top-off soB and dried waste

Seismic Loading: Zone 2B as defined in the UBC.

Wind, Snow and Ashfall loads are resisted by the pre-engineered weather
enclosure, not the MASS. Weather enclosure design Is not part of this calculation
and will be provided by the Vendor of the Pre-engineered metal enclosure system.

Flood: the DBVS site is at elevation 663 feet and is not In any of the flood areas

identified in HNF-SD-GN-ER-501 Natura! Phenomena Hazaids, Hanfwd Site,

Washington. Flood loads may safely be ignored.

Groundwater Pressure: the DBVS site is at elevation 663 feet. The Geotechnical

report notes that groundwater levels are approximately 300 feet below the ground

surface. Groundwater pressure may safely be Ignored.

Thermal: like any structure, the MASS Is subjected to normal annual and daily

temperature variations. it is not constrained from expansion or contraction by the
pre-eng weather enclosure. The MASS shape Is a simple rectangular framewrk,

and no change In the basic geometry occurs due to thermal expansion or
oantraction. The ICVTM Box does not contact the MASS at any point, and it is our
understanding that the temperature of the floor above the MASS will be at "safe-to-
touch" temperatures. Thermal stresses win be smaq and may safely be ignored.

Concrete creep: the structure is all steel supported on a slab-on-grade foundation.
Concrete creep stresses may safely be ignored.

Lightning: the entire DBVS site will have a grounding grid installed. Pigtails are
provided from the grounding grid through the foundations for attachment to the
supported structures, systems or components. Grounding calculations are not part
of this calculation.

^+1P...+a« ° Pags5d10
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2.3 Assuroptians

1. The structural steel fiarning supporting the elevated bins and associated
equipment Is being designed in advance of final binfequipment design andlor
Vendor inforrration. Bin and equipment dimensions and support points are

defined, but precise connection detaBs are not. The designerlsupplier of the

bins and equipment Will ensure that the connection between the bins and
equipment and the supporting steel frame is adequate to transnrt all forces,

both laterat and vertical, due to all design ioads, tnc^ seismic. In some

cases this may require fleid-weided connections.

2. The pre-engineered weather enclosure surrounding the meit area support steel
will have no sgniiicant effect on the frame design, except to shield the frame
from wind, snow and ashfaN loads. The two structures are not connected in any

structurally significant way.

3. The temperature of the AWTE floor and nearby structural steel will remain

'safe-to-touch.' This is a requkement for safe operation of the DBVS.

4. Horizontal braces with design loads less than 9 kips may have an eccentricity of

up to 6 inches as detailed on drawing F-146579-004"0l)2. The moments

caused by this eccentricity are small refative to the size of the columns in

question and may safey be ignored. At all cofumns, there are beams framing

in from at least two directions where such braces occur, the beneficial effects of

the stiffening provided by the beam framing connections Is conservatively

ignored (by assuming pinned connections) but is similar in magnitude to the

minor torsional moments caused by slightly eccentric iIloaded braces.

.^ Pagesalo
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4 METHODS

Frame dimensions have been determined based on a number of factors insktding:

• to overall size and mass of supported equiprrent, and bins,

• the relative locations of this equipment,

• the required interstorey height to suit equipment sizes, services running

through the structure and derived structural frame sizes, and

• requirerrerNs for structural stiifness, kmits of deflection, bracing geometry to

suit access requirements while resisting seismic and gravity forces.

Mechardcal general arrangements have been develcped in conjunction with the

development of the stesi framing, but have not been certified as final. Final designs

are dependent upon receipt of Vendor information. The primary steel support

framing will not be affected by changes in Vendor details, as Vendors are required

to supply equipment of certain sizes to fit on and within the primary steel structure.

Based on the derived and estimated weights of the stmdure, gravity and seismic

forces on the structure have been ealcuiated using the Tank Farm Facilities Design

Loads and the methods prescribed In the Uniform Building Code.

Frame members have been selected for their suitaMAty to support the calculated
nmments, shears, torsion, and axial forces and to comply with geometry
restrictions. Anaysis of the structure was completed foiiowing the AISC Service

design method. The STAAD Pro for Windows release 2003 oomputer program was

used, combined with hand-checkirg of members to verify the output.

The preparation, running and evaluation of the STAAD-Pro model for the steel
frame is an iterattve process. Preliminary member sizes are used to develop the
computer model and to input ioads. Loads are mode4ed fk>or ievei by floor level
using the live and dead area loads as well as equipment loads, seismic, ata

Derivation of loads is provided in Attachment #1. These "raw" ioads are input into

the computer model of the structure. The designer then instructs the computer

&cconaewrda+A^ " Pa®eaoflo
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progran to combine the loads In various oombinatkms as required by the Unifarm

Building Code. The designer may also choose to evakiate other load combinations
not required by Code, but which he belleves, are neoessary to ensure the structure
is capable of safely supporting all the forces it is Bkeiy to be subjected to.

The oomputer program uses standard engineering Wkxtlation methods to dist+iwte
bads and forces between the various members of the steel frame and uHknateiy
determine the forces In each member due to the various load combinations. fMce
the various required koed-combinations have been evaks3ted, the designer can

kientify members that are oversbessed (if any) which will be iricreased in size. The
designer examines the column reactione derived by the computer program, based
on the `ravW' loads to verify that k>ads have been entered in the correct orientation
and magnihade. The key advantage of the computer program Is that It allows for a
rapid means of determining the effects of the different load combinations on the
overall structure and the detemtlnatbn of the reactions at the foundatfons.

Once the overall distribution of forces and the member end forces are detemuned
using the computer program, an individual calculation Is made for each steel
member within the structure. These calculations take Into account the specific

loading conditiais on each member, including point loads, sifght variations In
tributary width and any other special conditions. The member end forces from the

computer run are combined with the calculated forces due to specific loading
conditions and the total forces on the member are derived. These are than

compared to the values derived by the computer program as a check. The
maximum bending moment and axial forces In the members are combined and
checked using a simple spreadsheet program. This calculates a total stress ratio
for each member. Values of total stress ratio less than 1.00 meet the code
requirements.

PageBof10
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5 RESULTS AND CQWCLU810NS

Strucdxal steel8•aming suitable for the purpose of process equipment support and
maintenance access has been designed. The design conionns to applicable DOE
and USC standaids. Beam and colurm stress n#tos are limited to ims than 1.0. A

value of 1.0 means that the effect of the factored loads on the member Is equal to
the eNowabie Wads. Given the sefely factors "buiW to the 9uiiding Code, a value
of 1.0 doas not imply -just about to fad" but rafher impGes a design that meets the
Code requirements and is completely safe. By limiting stress ratios to a value of
kess than 1.0, an additional margin of safety Is olNsined. The strees ratio of each
beam and aolumn Is Included with the calculation provided for each member.

The cDhurin with the highest stress ratio is column M1flub. It Is a W14x53 section.
Its maximum stress ratio Is 0.35. See Attadsnent 1, page 155 of 287.

The beam with the highest stress ratio Is at Elevation 705'-9". it Is a W18x71

section. Its maximum stnes,s ratio is 0.58. See Attachment 1, page 74 of 287.

The horizontal brace with the highest stress ratio Is at elevation 896-9". It is a
WT5x11. its maximum stress ratio is 0.68. See Attachment 1, page 124 of 287.

The vertical brace with the highest stress ratio Is at grid M1. It Is a WT6x22.5. Its
maximum stress ratio is 0.83. See Atfachment 1, page 169 of 287.

^soansa,aw)aw.ame v Pege10cf1o

A4-12



RPP-24544 REV lb
02/21/2000 16:58 FAX 5093763407 DBY Pro,ject 272WA

ENGINEERING Document 1'FC-RNGDESIGN-C•1q REY A-14

Page 17 o[25

ENGINEE.RiNGCALCIII.A't1ONS ERSCtiv Date February16,2006

Figure 4. Subconerector Calculation Review (]uckDst.

Page_]- of_1_-

Subject: i a e e

The eubject document has been revktved by the undersigned.

The reciewer miewed and verified the foUowiug item AS aPPlicabk.

Docamnmts Reviewed- i acc^o nrem t R t' a

Analysis Perfonned By: AMEC

• Des3gn Input

• Basic Assumptions
• ApproacNDesign Methodology
• Com3srerwy+viPo item or document supported by the calculation

• ConclusiodReaults Interpretation

• impaot on extisting reqmrements
• ._. . _. _ __

Reviewer (printed neme, sigr,etnrc, and dere)_

Organixa9aml Manager (Prmted name, signature

A4-1669

0002

a Z,/.,/. b
] 21-dlv



RPP-24544 REV lb

71tis page intontioaally left blank

A4-1670



RPP-24544 REV lb

CALCULATION SHEET arr^

CALC. NO.: `145579-D-CA-007 Rev: F-0 ] DATE: February20, 2006

CALC. TTrLE: Heat Transfer Analysis - AWTE

PROJECT NO.: 145579 PROJECT TITLE: Final D6VS Design

Design Verification Required: q Yes ® No

Calculation Type: q Sooping q Preliminary Final

Superseded by Calculation No.: q Voided

ORIGINAL AND REVISED CALCULATIONS/ANALYSIS APPROVAL
REV. ORIGINATOR: DATE: CHECKED: DATE: APPROVED DATE

A G.J. for D. MCCmn 04-Apr-06 G.J. for S. Polegaj 04 -05 Frank Sweet N-A"
8 J. Luey 24-G0-05 K. McCracken 24-OCt-05 K. McCrerkan 24-Oc1-05

C J. Luey 02.feb-06 K. HkCrorken 02-Fea,06 K. A/U:ratlrer I 02.Feb46

0 J. they 20.Feb.00 K. hlcCracken 20-Feb-06 K. McCacken 20-Feb-06

RECORD OF REVISION
REV.
NO-

^
REASON FOR REVISION:

A tssued for CH2M HILL Approval

B Evaluate impact from ICV Box design changes.

C Evaluate impact from AWTE design cRa s.

0 I ncorpwated Client Comments

ATTACHMENTS

UOCUqENTNUMRERn6: T1TLE:
TOTAL

PAGES

Attachment t Calculation 0509206A1-M-004: OBVS AWTE Thermal Load Inventory_.-._..-.,_ .._. 160

Attachment 2

_
._

BWk Vilriflcati0n Design Orawin s.,_._.__._....;a._.._.v_......_,..,.__..._... 9

TOTAL PAGE COUN7 173

P3ge t o14

A4-1671



RPP-24544 REV lb

CALCULATION SHEET ane&

CALC. NO.: 1451519-D-CA-007--J Rw: F-o-JpATe: February 20, 2008

cALc. TtttE: Heat Transfer Anafysis - AWTE

PROJECT No•: 145579 PROJeCT'nttE: Finai DBVS Oesign

INTRODUCTION

The Andllary Waste Transfer Enclosure (AWTE) design concept has evolved from

one in which operators did activities via glove ports through the enclosure was to one
that is more of an AWtE "room' in which operators will enter_ The new AWTE
concept will address operational Issues with the prior design. This calculation utilizes

conceptual drawings provided in Attachment 2 and evaluates projected heat bads
within the AWTE and estimates required cooling that will need to be accounted for in
the final AWTE design.

1.1 PURPOSE

A heating, ventilation and air conditioning (HVAC) system is to be designed to
maintain the temperature In the AWTE at a level compatible with the components
contained therein. At present, the AWTE room design temperature is 1400F (-60'C).
This calculation estimates the thermal loads to this room contributed by the major
components in the room, assuming the room temperature is maintained at 77°F
(25°C) to allow for margin to protect components in the AWTE room. The thermal
loads include the electrodes, electrode bus bar, material feed chutes, off-gas inlet and
exhaust lines, and heat transfer through the AWTE fbor from the ICV lid below.

1.2 SCOPE

This calculation determines the projected heat load into the AWTE from heat
transferred to the AWTE floor (from the ICV lid located beneath the floor) and from
heat transferred along the components that penetrate into the ICV lid from the AWTE
(chutes and electrodes). Heat is transferred to the components through direct contact
with the melt and radiation transfer from the melt.

BASIS

2.1 DESIGN INPUTS

Heat transfer model input speciiics are discussed in Attachment t(Section 1.0).

2.2 ASSUMPTIONS

Assumptions requiring verification were not identified for this calculation.

Conservative values have been selected for estimating the beat load to the AWTE.

Page 2 or 4
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CRITERIA

1. AWTE air space is maintained at 77°F (25°C). Conservative to estimate heat load.
Design temperattae of A4VTE components is 140°F (60°C), but target operating
conditions should not be at this Emit.

2. tvtaterial handling chutes are kept below 482°F (250°C). Engineering judgment to

prevent potential for collecting low-melting point material on the chute surface.

REFERENCES

References are discussed in Attachment 1, Section 9.0.

METHODS

Calculation methods are discussed in Attachment 1, Appendices C through G.

RESULTS AND CONCLUSIONS

Table 1 from Attachment 1, AWTE Floor Cooling Capacity and Bottom Surface
Temperature Sensitivity Analysis, is reproduced below. This analysis was performed
to provide an estimate of the energy removal required to achieve a target temperature
of 77°F (25°C) at the top surface of the AWTE floor.

Table 2 from Attachment 1, Component Heat Loads to the AWTE Air Space, is also
reproduced below. Results in Table 2 summarize the analysis of the heat load
contribution from the bus bar, exposed electrode segment, and material feed chute.
The'unit" loads of each assembly included in the model are provided in this table,
along with the number of units present. The total heat load to the AWTE is obtained
by multiplying the unit loads with the number of units.

The model results indicate that the chute wall temperature in the lower portion of the
material feed chute exceeds the desired 482°F (250°C) target. If a supplementary
cooling capacity of 5 to 51/2 kW (-1'h to 1% tons refrigeration) is applied to the chute
wall in the vicinity of the chute penetration though the AWTE floor and off-gas hood
port, the temperature of the chute wall can be reduced to below the 482"F (250"C)
target.

Page3c14
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Table 1- AWTE Floor Cooling Capacity and Bottom Surface
Temperature Sensitivity Analysis

5'a AS^Ije^
^r^o^^g AWTE Floor".

^T^

R

^v^ *^

^t

Stirfacd

ri ^
._, rE .

570 106 43
500 266 76 38
450 205 60 35
400 155 45 33
350 115 33 31

Table 2 - Component Heat Loads to the AWTE Air-Spacetrl.

'Unit" Heat

LOad
Number Total Component Total Component

Component
to the AWTE

of AWTE Heat Load AWTE Heat Load

(kW)
units (kW) (tons refrig.)

Bus Bar/Clamp Assy. 0.25 2 % 0.14
Exposed Electrode 12Y: 2 25 7.14
Seg ment
Material Feed Chute 10 5 50 14.28
Off-Gas Inlet Line 2%: 1 2%: 0.71
Off-Gas Exhaust Line 2'lz 1 2Y: 0.71

Total -80Y: -23
raote: (1) tieat loads from the off-gas hood to the AWTE floor are handled by the AWTE

floor cooling system. Therefore, there is no net heat load from the off-gas hood to
the AWTE air-space.

As seen by comparing the estimated cooling requirements in Tables 1 and 2, the heat
load from the ICV lid to the AWTE floor is the dominant contributor. If this intermediate
cooling is not provided, the heat load into the AWTE air space will increase. The
specific design load for the AWTE Floor cooling system may be lowered if excess
cooling is provided in the AWTE Air Space.
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1.0 INTRODUCTION

The Ancillary Waste Transfer Enclosure (AWTE) is located directly over the BulkVit iCVTA+ box during
processing. It is separated from the BulkVit processing container by a 3W' steel plate floor and a 2'f," to 4'h"
air-space. There are a number of penetrations in the AWTE floor. These penetrations provide access to the
ICVT"t box for a number of major system components. Among t)cese are the:

• electrodes (2);
• material feed chutes (5); and
• ICVrM hood off-gas inlet and exhaust piping.

This calculation addresses the heat loads to the A WTE air-space from the Joule heat associated with passage of
current to the electrodes through the electrode copper bus bars, the exposed surfaces of the two electrodes, the
exposed surfaces of the material feed chutes, and the off-gas inlet and exhaust lines. As specified in the
statement of work (ref. I & Appendix A), this analysis assumes no active cooling in the AWTE. The heat load
from the off-gas hood through the AWTE floor and into the AWTE air-space is handled by the AWTE
floor cooling system. Therefore, the off-gas hood does not directly contribute a net heat load to the
AWTE air-space. The AWTE floor cooling capacity required to offset the beat load emanating from the
off-gas hood is inciuded in this calculation.

The electrodes penetrate through the AWTE floor and into the melt contained in the ICVTM box. The material
feed chutes provide conduits through which the waste feed is transfetred to the top surfaee of the melt during
processing. As such, these components are exposed to the very high temperatures of the 1CV^ internals
throughout processing.

Boundary conditions for the problem are provided in Ref 1, 9, 11 and 12 (for QA purposes, copies of these
references are provided in Appendices A and B). These boundary conditions are:

+ mth surface temperature is 1922°F ( 1050°C);
• off-gas hood panels are assumed to be at their design temperature (570°C);
• off-gas air-space plenum temperature is 875°F (-470°C); and
• design current to the electrodes is 4000A.

During discussions with engineers at Meier Enterprises ( Ref. 10) the suggestion was made that the upper-bound
temperature for a number of components in the AWTE air-space is 140°F (-60°C). However, to provide a
conservatively high estimate of the heat load to the A WTE air-space, a low temperature is assumed for the
AWTE air-space. 77'F (25°C).

The design temperature for the off-gas hood and associated snvctures is 5700C For conservatism, this
temperature was assumed for the air-space between the off-gas hood and AWTE floor. For additional
conservatism in the AWTE air-space heat load calcufations. the bottom surface of the AWTE Iloor (the surface
exposed to the ICVTM off-gas hood) was also assumed to be 570°C. The temperature for the off-gas inlet air
was assumed to be 50°C (corresponding to operating during a verv hot summer day).

Ca4vfmro+shen; QnPi.^,Rn^.6p615-051
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The Joule heat dissipated in the electrode bus bar is addressed in Section 2.0. The energy dissipated to the
AWTE through the exposed electrode stems is considered in Section 3.0. Section 4.0 covers the heat transfer
and temperature distribution in the material feed chute and the corresponding heat transfer to the AWTE.
Section 5.0 addresses the but load to the AWTE air-space from the off-gas inlet line. Section 6.0 addresses the
heat load to the AWTE air-space from the off-gas exhaust line. Section 7.0 addresses the t.ool3ng capacity
required to handle the heat load associated with heat transfer from the off-gas hood to the AWTE floor such that
the top surface ofthe floor is maintained at 77°F. Section 8.0 provides a summary ofthe results and tabulation
of the constituent AWTE heat loads.

to ELECTRODE BUS BAR JOULE HEAT DISSIPATION

Figure 1 provides a schematic drawing ofthe electrode bus bar and clamp asseniblies. Detailed dimensions are
provided in the drawings listed in Ref. 2. The bus bar is nominally'/.' thick by 8" wide. The overall length of
the bar, from the connection with the power'supply cables to the electrode contactor is approximately 9'-1'/,".
The bus bar is constructed of copper. A nominal copper electrical resistivity of 1.8µt2-cm was obtained from
Ref. 3.

---
.^.,

bR1-^i"^iW^-L•4^^".
Mt

x --. -_. - .yru,na

Figure 1. Schematic Diagram of the DBVS ICVr" Electrode Bus Bar and Clamp Assembly.
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With this infonna6on, the bus bar eiectrical resistance and heat load is computed as follows:

Assurne that each bus ber passes the design limit o14000A (Ret 11)

Copper electr(cai reaistHYy ...

PCu s 1.8x 10 6R•as (CRC HCP, 56(h Ed, p E-84)

Buss bar dimensions are...

t:=0.75n

w:gje

,dy:= 9t1 + 1.29s

L = 2.775m

Rasistance...

A;=Pcy'w or R=1.29xIlI5fE

With a current of...

1 = 400D1

The Joule heat power dissipated is...

P=12.R or P=206.457W

There are two bus bar arrangements in the AWTE. Therefore the total heat load is ...

Pb,= 2-P or Pld ' 413 W

Rounding this up a bit yields ...

Z,,:s0.5kW

Calv^lauenShrct OAP31.km^.GI1IISAS)
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10 ELECTRODE SDRFACE }IEAT DTSSSPATION TO THE AWTE

Figure 1 provides a sketch of the electrode configuration inside the AWTE. The dimensions in this figure,
combined with the dimensions provided in the schematic included in Appendix A indicate that the overall
length ofthe exposed portion ofthe electrode is approximately 6. The bottom 30" of this length is located in
the iCVzM off-gas hood, from the top of the melt srnfnce to the penetration in the off-gas hood. The electrode
passes through the 4'h" air-space between the off-gas hood and bottom stetbce of the AWTE floor. It then
passes through the 3'h" thick steel plate making-up the AWTE floor. The uppemmst 36" resides in the AWTE.

Convection, conduction, and radiation beat transfer between the electrode and its surroundings is modeled in
this analysis. Joule heat dissipation in the electrode resulting from passing 4000A is also included in this
analysis. The MathCad software package is used to set-up and solve the governing system of equations and

associated input data (Ref. 4). The complete MathCad model of this system is provided in Appendix C. For the
purposes of this analysis, the temperature of the bottom surface of the modeled electrode segment (the face in
contact with the melt surface) is set at 1350°C. The top surface of the melt is set at 1050"C. The off-gas
plenum air-space is set at 875°F. Since the bulk flow speeds within the off-gas hood are relatively low,
convection heat losses from the surface ofthe electrode are modeled using a natural convection correlation for
the convection heat transfer coefficient, assuming turbulent conditions (i.e. - GrPr y 1 Q). This correlation is
provided in Ref. S. The exterior surface of the electrode "sees" a melt surface at a temperature of i 050°C, and
1CVTM hood and box surfaces at 570°C. This letter temperature is based upon design conditions for the off-gas
hood and appurtenances. The temperature in the region between the top of the off-gas hood and the lower
surface of the AWTE floor is also assumed to be 570°C for conservatism. The AWTE air-space and upper
surface of the AWTE floor are assumed to be at a temperature of 77°F (25°C).

This calculation assumes no active cooling in the AWTE. Therefore, the correlation for natural convection heat
transfer described above is again used to compute the convective heat transfer coefficient for the electrode
surfaces exposed to the AWTE. An emissivity of0.7 is used to represent the electrode and melt surfaces in the
model. The emissivity of the hood surfaces is set at a value of 0.85. These values are consistent with the values
used in the Ref. 6 calculation. Radiation configuration factors were computed andlor obtained from the
relationships provided in Ref 7. The thermal and electrical conductivity of the electrode was obtained from
vendor data. Appendix B provides a copy of this vendor transmittal supplying this information. The upper-
bound value of 230 Wfm-°C is used in this analysis. An electrical resistivity value of 210 pS2-in was used for
the Joule heat calculations (reference provided in Appendix B).

As the MathCad model presented in Appendix C indicates, the 72" length of electrode stem is broken-up into 3"
segments. The temperature distribution in this representation of the electrode is obtained by solution of a
system of coupled, non-linear equations, each equation representing an energy balance on each of the 24
segments of the model. A 251" electrode "element" is used to represent losses off the top surface of the
electrode.

The results obtained from this model indicate that the electrode temperature decreases from a value of 1350°C
at the electrode=melt surface interface. to a value of approximately 310°C at its top surface inside the AWTE.

Cakularon SImeC QAY 31. aa. 6(11-I5A5)
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The tenperature and heat dissipation profiles computed for the electrode are presented in Appendix C. These
results indicate that the overall heat loss to the AWTE is approximately 12%s kW per electrode.

4.0 MATERIAL FEED CHMHEAT DIS$IPATION TO THE AWTE

The dimensions and configuration data for the DBVS ICV*t+ material feed chutes are obtained from the
drawings provided in Ref. S. Relevant portions oftheae drawings are reproduced here in Figures 2 and 3. The
drawings indicate that, during melt operations, the material feed chute protrudes through the ICVn+ off-gas
hood approximately 2'fi". The chutaextends from its penetration in the off-gas hood, up through the AWTE
floor, through the AWTE air-space, and out the "valve florn" which comprises the ceiling of the AWTE. The
lower - l' section bf the chute, where it extends from the off-gas hood through the AWTE floor, is nominally
12'/." in diameter. The remaining portions of the chute are composed of 8" diameter tubing. The wall thickness
of the chute is 0.148". For the purposes of this analysis, the entire length of the chute is modeled using the g"
diameter dimension. Moreover, the rather complicated double-wall configuration in the vicinity of the
penetration through the AWTE floor is represented with the 8" diameter dimension as well.

Convection, conduction, and radiation heat transfer between the chute and its surroundings are modeled in this
analysis. The complete MathCad model ofthis system is provided in Appendix D. For the purposes of this
analysis, the temperature of the top surface of the melt is set at 1050°C. The off-gas plenum airspace is set at
875°F. Since the flow velocities within the off-gas hood are relatively low, convection heat losses from the
surface of the electrode are modeled using a natural convection eorrelation for the convection beat transfer
coefficient, assuming turbulent conditions (i.e. - GrPr> 10). This correlation is provided in Ref. 5. The
AWTE air-space and upper surface of the AWTE floor are assumed to be at a temperature of 77°F.

The temperature distribution along the-12' length of chute extending from the penetration in the off-gas hood
to the AWTE ceiling is represented by discretizing the chute into 1' segments. The steel walls of the chute are
modeled in each segment, as is the column of air contained within the chute. Both convection and radiation
heat transfer from the external surfaces of the chute to the AWTE surroundings are modeled in this analysis.
Conduction heat transfer in the steel walls along the length of the chute from one chute segment to its adjoining
segments is also modeled. Convection heat transfer between the interior surfaces of the chute walls to the air
column within is modeled.

The off-gas plenum temperature is nominally 875°F; the AWTE room temperature is nominally 77°F. Since the
chute is relatively long, and much of it is exposed to the cooler temperature of the AWTE environment, it is
likely that a "chimney llow-' will develop within the chute due to the relative density difference of the air over
this temperature range. A simple model was developed using a Boussinesq approximation to estimate the flow
associated with the density difference. This is estimated using the relation obtained from a simplified version of
the axial momentum equation ...

l rhi2_
^ P ^- ° iPtrr -Prirt)S
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Assuming air properties apply, this model suggests that a mass flow rate of approximately 0.2 kglsee could be
developed in this chute. In actuality, the chute is closed-off at its upper and. As a consequence, the hot gases
rising in the chute will be balanced with a corresponding downwash ofrelatively cooler air. For conservatism
bowcver, when the chimney effect is modeled, it is assumed to occur as if the rising gases travel up the chute in
single-pass fashion. To help put this effect in perspective, the analysis is also perfonned when this feature is
turned-off.
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Figure 2. Connected Material Feed Chute - Section View.

CakvlulRm Shcac QAP 3 1 Rro6 ( I I-ig95)

A4-1685



RPP-24544 REV lb

CALCULATION SHEET

ProjeetNa 0509206.01 C.sleuktlonNo.0509201iA1-M-004 Rev.No.l PeysNo.lloFi59

71dk: ABVS AW7B Thanut Lad Inventoty

Prepued BY: P.S. Lowary DatrK 214.06 ClKdced BY: SA P(ema Dma 2.15A6

1rwv'T'•cZ^i.1Ofir

rw ^ ^

wo.Y

^isdWF

wne.

' wrsYt.

Rogow

ws

Figure 3. Overall Elevation View of the Material Feed Chute (Post-Vitrification Configuration).
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The coupled system ofnon-linear equations arising fmm performing an energy balance on each model segment
used to represent the material feed cute and associated air column is solved using MathW. The complete
model and system ofequations is presented in Appendix D. The results obtained from this model, for the case
when the chimney effect is included, indicate that the steel walls ofthe chute range in temperature from
approximately 484°C near the connection with the off-gas hood, down to approximately 168°C near the AWTE
ceiling. The temperature of the air column contained within the chute is essentially uniform over the entire
length, at a temperature of approximately 450'C - very nearly equal to the 470°C temperature in the off-gas
plenum. For this case, the radiative and convective losses to the AWTE are -10 kW per chute. For
comparison, when the chimney effect is not included in the analysis, the chute temperatures range from 482°C
down to 25°C. The temperature in the air column inside the chute spans a similar range - from 480°C to 25°C.
The heat losses from the chute's external surfaces to the AWTE air-space are computed to be approximately
5 kW per chute for this scenario, approximately half that realized when an approximation ofthe chimney effect
isincluded.

It is desired to maintain the chute wall temperatures below 250°C to preclude partial-mehing of the feedstock
and consequent potential cake and blockage issues. As the results indicate, for most of the chute run, the wall
temperature is below this value - even when the chimney effect is included. However, the temperature of the
chute walls is well above this level in the vicinity of the penetration through the off-gas hood. Therefore, a
supplementary means of cooling the chute in this region will be required. In order to estimate the magnitude of
cooling required, the model includes a feature to extract a prescribed quantity of power from each ring-segment
used to represent the chute. In this analysis, the cooling "load" is adjusted for the bottom segment of the model
until a chute wall temperature of approximately 250°C is obtained. For the case wherein the chimney effect is
included (a condition that is not quite consistent with ongoing material feed operations), the analysis indicates
that, without supplementary cooling, the lowermost chute segment is approximately 484°C. The segment
immediately above this lowermost one is at 260"C. The other segments of the model indicate chute wall
temperatures below 250°C. If a supplementary cooling feature is employed to remove 4.3 kW from The lower
segment, the maximum chute wa[l temperature is below 250°C for the entire length of the chute. When the
chimney effect is not included in the model, the lower most chute segment is still approximately 482°C without
supplementary cooling. For this case however, a supplementary energy removal rate of 4 kW applied to the
lowermost chute segment results in chute wall temperatures below 250°C over its entire length.

5.0 OFF-GAS INLET LINE HEAT LOAD TO THE AWTE

The dimensions and configuration data for the DBVS ICVTM off-gas inlet line are obtained from the drawings
provided in Ref. S. Relevant portions of these drawings are reproduced here in Figures 4 and 5. The drawings
indicate that, during melt operations, the off-gas inlet line protrudes through the ICVT"' off-gas hood
approximately 2'h". The line extends from its penetration in the off-gas hood, up through the AWTE floor,
through the AWTE air-space, and out an AWTE side wall. The off-gas inlet line is composed of 4" diameter
tubing. The wall thickness of the chute is 0.237". The line is not insulated. The line draws ambient air into the
off-gas hood. The temperature of this inlet air is assumed to be 50°C, corresponding to operating during a hot
sunmter day. An off-gas inlet volumetric flow rate of 115 acfm was modeled (Appendix A).
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Convection, conduction, and radiation hest transfer between the inlet line and its surroundings are modeled in
this analysis. The complete h9athCad model ofthis system is provided in Appendix E. For the pmposes of this
analysis, the temperature ofthe top surfatx of the meh is set at 1050°C. The off-gas plenum air-space is set at
875°F. Since the flow velocities within the AWTE are relatively low, convection heat losses from the surface
of the inlet line are modeled using a natural convection correlation for the convection heat transfer coefficient,
assumingturbulentconditiona<i.e.-Gr•Pr> t09}. ThiscotreiationisprovidedinRef.S. TheAWTEair-space
and upper surface ofthe AWTE floor are assumed to be at a temperature of 77°F.

The temperature distribution along the-I8' length of inlet line extending from the penetration in the ofRgaa
hood through the AWTE wall penetration is represented by discretizing the chate into 18" segments. The steel
walls of the chute are modeled in each segntent, as is the column of air contained within the chute. Both
convection and radiation heat transfer from the external surfaces of the chute to the AWTE surroundings are
modeled in this analysis. Conduction heat transfer in the steel walls along the length of the chute from one
chute segment to its adjoining segments is also modeled. Convection heat transfer between the interior surfaces
of the chute walls to the inlet air flow within is modeled.
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Figure 4. Elevation view of the off-gas line in the vicinity of its penetration through
the AWTE floor and off-gas hood.
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Figure 5. Elevation view of the off-gas inlet line run in the AWTE.

The coupled system of non-linear equations arising from performing an energy balance on each model segment
used to represent the off-gas inlet line and associated air column is solved using MathCad. The complete model
and system of equations is presented in Appendix E. The results obtained from this model indicate that the steel
walls of the inlet line range in temperature from approximately 415°C near the connection with the off-gas
hood, down to approximately 43°C near the AWTE side wall penetration. The convective and radiative losses
to the AWTE air-space are -2'/, kW.

6.0 OFF-GAS EXHAUST LINE HEAT LOAD TO THE AWTE

The dimensions and configuration data for the DBVS ICVTM off-gas exhaust line are obtained from the
drawings provided in ReG 8. Relevant portions of these drawings are reproduced here in Figures 6 and 7. The
drawings indicate that, during melt operations, the off-gas exhaust line protrudes through the ICVTM off-gas
hood approximately 2'l2'. The iine extends from its penetration in the off-gas hood, up through the AWTE
floor, through the AWTE air-space, and out an AWTE side wall. The off-gas inlet line is composed of 6"
diameter tubing. The wall thickness of the chute is 0.280"- The line draws hot off-gases generated during
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Figure 6. Elevation view of the off-gas exhaust line in the vicinity of its penetration through
the AWTE floor and off-gas hood.
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Figure 7. Elevation view of the off-gas exhaust line rnn in the AWTE.

processing from the off-gas hood. The temperature of this exhaust air is assumed to be 875°F (-470°C) per the
1 flow sheet provided in Appendix A. The off-gas exhaust volumetric flow rate is 406 acfm (per Appendix A
t process flow sheet). The entire length of the exhaust line located inside the AWTE is wrapped with a 2" thick t
I insulation blanket (or better), enclosed in a stainless steel jacket (Cotronics data sheet, Appendix B).

I 1
Convection, conduction, and radiation heat transfer between the exhaust line and its surtoundings are modeled 1
in this analysis. The complete MathCad model of this system is provided in Appendix F. For the purposes of
this analysis, the temperature of the top surface of the melt is set at 1050°C. The off-gas plenum air-space is set
at 875°F. Since the flow velocities within the AWTE are relatively low, convection heat losses from the surface
of the exhaust line are modeled using a natural convection correlation for the convection heat transfer t

1 coefficient, assuming turbulent conditions (i.e. - 6r-Pr> 10). This correlation is provided in ReL 5.
1 Convection beat transfer from the hot off-gas exhaust to the inner surfaces of the exhaust line are modeled using I
1 a Nusselt number corresponding to turbulent tube flow. The AWTE air-space and upper surface of the AWTE 1
floor are assumed to be at a temperature of 77°F.

1 The temperature distribution along the -18' length of exhaust line extending from the penetration in the off-gas
hood through the AWTE wall penetration is represented by discretizing the chute into 18" segments- The steel

1 walls of the chute are modeled in each segment, as is the column of air contained within the chute. Both
1 convection and radiation heat transfer from the external surfaces of the chute to the AWTE surroundings are 1

1-----------------------------------
CSkdaaun$hen. QAP3.I.R^6111-13-031
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modeled in this analysis. Conduction heat transfer in the steel vrells abng the length of the chute from one
chute segment to its adjoining segments is also modeled. Convection heat trensfer between the interior surfaces
ofthe chute walls to the exhaust air flow within is modeled.

The coupled system of non-linear equations arising from perfonning an energy balance on each model segment
used to represent the off-gas exhaust line and associated air column is solved using MathCad. The complete
model and system of equations is presented in Appendix F. The results obtained from this model indicate that
the steel walls of the exhaust line range in temperature fiom approximately 800°C near the connection with the
off-gas hood, down to approxnnateiy 440'C near the AWTE side wall penetration. The temperatures on the
exterior surface of the exhaust line insulation jacket range from -130°C aear its connection with the off-gas
hood, down to -90°C at the AWTE sidewall penetration. The convective and radiative losses to the AWTE air-
space are-2Y: kW.

7.0 AWTE FLOOR HEAT LOAD FROM THE OFRGAS HOOD

A simplified model of the heat exchange between the off-gas hood and AWTE floor was developed. The model
incorporates the effects of radiation heat transfer from the off-gas hood to the bottom surface of the AWTE
floor. The temperature of the off-gas hood is assumed to be at its design limit, 570°C. The heat transferred to
the bottom surface of the AWTE is either convected back to the air space between the off-gas hood and AWTE
floor (assumed to be at a temperature equal to the average of the off-gas hood and AWTE floor bottom surface
temperatures), or it is conducted to the top surface of the AWTE floor. The temperature of this surface is
assumed to be 77°F. The heat transferred by conduction through the AWTE floor is to be removed by a
supplementary AWTE floor cooling system so that the 77°F AWTE floor upper surface can be maintained.

The MathCad model generated for this analysis is provided in Appendix C3. The results of this analysis indicate
that the temperature of the bottom surface of the AWTE floor is 43'/.°C. With the top surface at 77°F (25°C),
this results in a net heat transfer by conduction through the 3h" steel floorof 372 kW (-106 tons refrigeration).
This energy transfer must be handled by the AWTE floor cooling system.

Table I provides the results for the AWTE floor cooling load and bottom surface temperature for a number of
assumed hood surface temperatures. These results provide a means to evaluate the sensitivity of the results to
changes in ,his parameter.
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Table 1. AWTE floor cooling capacity and bottom surface temperature sensitivity analysis.
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8.0 CONCLUSIONS

Computer models are generated to estimate the temperature distribution and associated heat losses off the major
components housed within the All'TE. 7hese include the electrode bus bar and contactor assembly, the portion
of the electrodes exposed to the A WIL environment. the material feed chutes and the off-gas inlet and exhaust
lines. The heat load ernanating from the elevated temperatures of the off-gas hood and delivercd to the A W'iE
air-space by conduction throueh the AWTE floor is also estimated in this analysis. The results presented herein
assume that this heat load will be hsndled by a separate cooling system located in the A WTL (loor. Therefore,
this load is not transmittcd to the AWTF air-space

The results obtained from the analysis of the bus bar, exposed electrode seome-nt, material feed chutes, nnd off-
gas inlet and exhaust lines are summarized in Table 2 below. the -'unit" loads ofeach assembly modeled :ne
provided in this table, along with the number of rmits present. The total heat load to the AW'TE is obtained by
multiplying the unit loads by the number of units. This total load is also presented in Table 2.

'the model results indicate that the chute wall temperature in the lo^rer portion of the rnaterial feed chutc
exceeds the desirrd 250°C limit_ If n supplemen7ary ( oolin- system is nnplo}-ed to remove 4 to 4! k4J (-I Y,
tons rcfri R uration) from the chute v,'all in the vicinity of the chute penetration throuvh the A11'"fE. floor and ofi
gas hood port. the temperature of the chute wall can be reduced to below the 25o'C tarl-et. This cooling
capaeity represents the cnerev that most be rcrnoved frum the chute. II docs not account for incfficiencies in the
chute cooling system employed for this purpose ^

A sepnrate analysis of the euugv excham>e betwcen the olf"as hood and A1Vlli floor ^eas perfamed to
provide an cstitnate oflhe t nei,,v rcmoval capacitv reyuircd to maintain the top surface ofthe AWTE floor at
the t u2ct 777 _ Ihe results of this rmal}sis indicated that. mhen the ofl-^^ns hood Icmperaturc is at its desi^n
limu of 770_C tlic ,A Wl G fxxk coelin 2 111stent nIust be capahlr of removin> >72 kW (- 10(, lons retiigeration)
in order to maintain this AWI LL top _urface temperature. This r.nenv rcnro•"id culvacity dors not inelude the
cftccts of Ihermnl mclliciendes in the utcrry renInv d pr^sces;. Ui course_ los^erine the hood ternpmrturrs

(-.d.ile^,°n SL^ri O,%P t; a,, blll -I,0>1
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results in a corresponding reduction in the required AWTE floor cooling capacity. The results presented in
Table I above illustrate the relationship between these parameters.

Table 2. Component heat loads to the AWTE air-spacett).

"I)ilif I^eatLoad Numher TotalComponen k!
^mponenC : i to ihe V1^ ot `i AWT^ Heat T oz^ ^S^TE

^4:^^ _
Bus Bar/Clam p Assy . 0.25 2 Y: 0.14
Exposed Electrode Segment 12Y: 2 25 7.14
Material Feed Chute 10 5 50 14.28
Ot7Gas Inlet Line 2% 1 2%: 0.71
Off-Gas Exhaus Line 2% I 2% 0.71

Total -80%z -23

Note: (1) Heat loads from the off-gas hood to the AWTE floor are handled by the AWTE floor
cooling system. Therefore, there is no net heat load from the off-gas hood to the AWTE
air-space. The AWTE floor cooling system load is discussed in Section 7.0.

As the results in Table 2 indicate, the largest contributor to the AWTE air-space heat load derives from the five
material feed chutes. The results presented in this table reflect the case when the "chimney effect" is modeled.
If this effect is neglected, the contribution to the AWTE air-space heat (oad is reduced roughly in half, to 5 kW
per chute. Incorporating this into the inventory list would result in an overall reduction in heat load to the
AWTE air-space of 55 kW (- 16 tons refrigeration).
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APPENDIX C4

DRIED WASTE HANDLING SYSTEM

^ ^4mg or SketcT4 Revtsion' Title ^ Page
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B-145579-33-F-0401 C Bulk Vitrification Instrument Loop Diagram 33-L-401 C4-5

B-145579-33-F-0402 C Bulk Vitrification Instrument Loop Diagram 33-P-402 C4-6

B-145579-33-F-0403 C Bulk VitrificationInstmment Loop Diagram 33-Y-403 C4-7

B-145579-33-F-0404 C Bulk Vitrification Instrument Loop Diagram 33-Y-404 C4-8

B-145579-33-F-0406 C Bulk Vitrification Instrument Loop Diagram 33-K-406 C4-9

B-145579-33-F-0407 C Bulk Vitrification Instrument Loop Diagram 33-Y-407 C4-10

B-145579-33-F-0410 C Bulk Vitrification Instrument Loop Diagram 33-K-410 C4-I 1

B-145579-33-F-0411 C Bulk Vitrification Instrument Loop Diagram 33-Y-411 C4-12

B-145579-33-F-0412 C Bulk Vitrification Instrumcnt Loop Diagram 33-P-412 C4-13

B-145579-33-F-0413 C Bulk Vitrification Instrument Loop Diagram 33-11-413 C4-14

B-145579-33-F-0414 D Bulk Vitrification Instrument Loop Diagram 33-11-414 C4-15

B-145579-33-F-0415 C Bulk Vitrification Instrument Loop Diagram 33=P-415 C4-16

B-145579-33-F-0416 C Bulk Vitrification Instrument Loop Diagram 33-V-416 C4-17

B-145579-33-F-0417 C Bulk Vitrification Instrument Loop Diagram 33-P-417 C4-18

B-145579-33-F-0418 C Bulk VitrificationInstrumentl,oop Diagram 33-P-418 ('4-19

B-1 45 5 79-33-F-0419 D Bulk Vitrification Instrument Loop Diagram 33-P-4 19 C4-20

B-145579-33-F-0420 C Bulk VitrificationInstmmentLoop Diagram 33-H-420 C4-21

B-145579-33-F-0422 C Bulk Vitrification Instrument Loop Diagram 33-H-422 C4-22

13-145579-33-F-0423 C Bulk Vitrification Instrument Loop Diagram 33-H-423 C4-23

B-145579-33-F-0424 D Bulk Vitrification G^strument Loop Diagram 33-P-424 C4-24

B-145579-34-F-0009 B Bulk Vitrification Instrmnent Loop Diagram 34-Y-009 ('4-25

B-145579-34-F-0010 C Bulk Vitrification lnstrument Loop Diagram 34-Y-010 C4-26

B-145579-34-F-0019 E Bulk Vitrification Instrument Loop Diagram 34-Y-019 C4-27

B-145579-34-F-0020 C Bulk Vitrification Instrument Loop Diagram 34-Y-020 C4-28

13-1 4 5 57 9-34-F-0101 C
-

Bulk VitriFication Instrument Loop Diagram341-101
-

C4-29

B-145579-34-1^-0102 C
------ ---

Bulk Vitrification Instrumcnt l,oop Diagram 3¢"I'-102 C4-30
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B-145579-34-F-0103 C Bulk Vitrification Instrument Loop Diagram 34-T-103 C4-31

B-145579-34-F-0104 C Bulk Vitrification Instrument Loop Diagram 34-T-104 C4-32

B-145579-34-F-01 12 C Bulk Vitrification Instrument Loop Diagram 34-P-112 C4-33

B-145579-34-F-0113 D Bulk Vitrification Instrument Loop Diagram 34-H-113 C4-34

B-145579-34-F-01 14 C Bulk Vitrification Instrument Loop Diagram 34-F-114 C4-35

B-145579-34-F-0115 C Bulk Vitrification Instrument Loop Diagram 34-P-115 C4-36

B-145579-34-F-0201 C Bulk Vitrification Instrument Loop Diagram 34-Y-201 C4-37

B-145579-34-F-0202 C Bulk Vitrification Instrument Loop Diagram 34-Y-202 C4-38

B-145579-34-F-0203 C Bulk Vitrification Instrument Loop Diagram 34-Y-203 C4-39

B-145579-34-F-0204 C Bulk Vitrification Instrument Loop Diagram 34-Y-204 C4-40

B-145579-34-F-0205 C Bulk Vitrification Instrument Loop Diagram 34-Y-205 C4-41

B-145579-34-F-0206 C Bulk Vitrification Instrument Loop Diagram 34-Y-206 C4-42

DBVS-SK-M107, Sht 1 E Bulk Vitrification Dried Waste Transfer System C4-43

DBVS-SK-M 107, Sht 2 C Bulk Vitrification Dried Waste Transfer System Plan C4-44

llBVS-SK-M107, Sht 3 C Bulk Vitrification Dried Waste Transfer System Elevations C4-45

F-145579-00-B-0001 K Bulk Vitrification Structural Steel General Notes - Sh 1 C4-46

F-145579-00-B-0002 F Bulk Vitrification Structural Steel General Notes - Sh 2 C4-47

F-145579-00-B-0003 J Bulk Vitrification Structural Steel Typical Details - Sh 1 C4-48

F-145579-00-B-0004 G Bulk Vitrification Structural Steel Typical Details - Sh 2 C4-49

F-145579-00-B-0005 I Bulk Vitrification Melt Area Structural Stl Plans & Details C4-50

F-145579-00-B-0006 G Bulk Vitrification Melt Area Structural Stl Elevations & Details C4-51

F-145579-00-B-0007 G Bulk Vitrification Melt Area - Grating & Floor Plate Layout C4-52

F-145579-00-B-0010 C Bulk Vitrification Melt Area Structural StI Stairs & Details C4-53

F-145579-00-B-0013 A Bulk Vitrification Melt Area Structural Stl Connection Details C4-54

F-145579-00-D-0041 F Bulk Vitrification Melt Area G.A. Sections C4-55

F-145579-00-D-0051 F Bulk Vitrification Melt Area G.A. Plan Views C4-56

F-145579-00-E-0139,
Sht I

C Bulk Vitrification Waste Feed Vacuum Blower Schematic
Diagram

C4-57

F-145579-00-E-0139,
Sht 2

C Bulk Vitrification Waste Feed Vacuum Blower Wiring Diagram C4-58

F-145579-00-E-0174,
Sht I

C Bulk Vitrification Waste Receiver Airlock Schematic Diagram C4-59
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Drawing or Sketc#t Revision Title Page

F-145579-00-E-0174, C Bulk Vitrification Waste Receiver Airlock Wiring Diagram C4-60
Sht 2

F-145579-00-E-0175, C Bulk Vitrification Dry Wst Rec 1 Rot Airlock Schematic C4-61
Slit 1 Diagram

F-145579-00-E-0175, C Bulk Vitrification Dry Wst Rec I Rot Airlock Wiring Diagram C4-62

Sht 2

F-145579-00-E-0176, C Bulk Vitrification Dry Wst Rec 2 Rot Airlock Schematic C4-63

Sht 1 Diagram

F-145579-00-E-0176, C Bulk Vitrification Dry Wst Rec 2 Rot Airlock Wiring Diagram C4-64

Sht 2

F-145579-34-D-0010 C Bulk Vitrification Area 34 -- Waste Transfer Holes in Floor C4-65
Plates

H-14-106792* 1 Bulk Vitrification Melt Area Fdn Plans & Sections N/A

H-14-106799 0 Bulk Vitrification Minor Foundations Plans & Details C4-66

*Foundation drawing reviewed by IQRPE with foundation calculations. Drawing not included in this Design Review Package.
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33-H-414

BY
I

Si'
Ic^D /COMPAW

A

2 1
ooE-Je-e.owc (o1-o1)

^dro
ro
N
A^
A
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C
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4 1
SERVICE: WASTE FEED VACUUM PUMP BEARING

FIELD

3 DWG NO ? SR
OF

REV I

b mebn ^b a: b.^lea a am M^r +.^«:c ^es.. u. roman ^ro ^a uem oy.p e^s N[t Mri^ u^a.a .a.^el e. w«y..a.
r« ^ a m. em wu. a« n^d x. .^. d w. .y:w y.m..+. ew, y .^.:u.:^ .e.e
m^ anaoa. uaaeea « c. ^oa^i,n .uwt m. edweue'. aA.ba«. a. cm,p.n .«^inq e,^u .q..e u^ w¢ Mwim ^:aua ^wot w ^wt rmw
t« me m^pelLa^^. m^ptlnm « mrtc^ a m. ema

MCS TERMINATION MCS HMI

TE 33TE415 JUNCTION BOX
TERM. PANEL
00-CAB-003 TAH

a1s 33-IJB- 006
)

TB-5210 RTB MCS
415

W 33TE415(+) W W 33TE415( W w 33TE415(+) W
+ 0 16 16 33-TE-415 TI

RD 33TE415(-) RD BK11 33TE415(-) BK BK 33TE415 - BK( ) CHASSIS: 52

_

415

RDEE 33TE415(-) RD
-

RD 33TE415(- RD 1$ RD 33TE415(-) RD 16 SLOT: 10
0V 20 20 CHANNEL: 5

RTD ELEMENT SH 0 SH 24 SH

PR-O =
OOCAB003-331JB006-C1

C tSSUE FOR CH2M HILL REVIEW & 90X REPCN27 15 FEB 05 ^1M RPH JIA TH

B ISSUE FOR INi€RNAL APPROVAL 24 JAN 05 RPH LSiC JTA TH

. . . A ISSUE FOR RE1flEW. . . . . . 23 NOV 04 BGW -CSK JIA TH

Rev. REVISION DESCRIPTION Date 8v Chk'd ^^ ^

HOW FOR VENDOR INFORMATION

F-145579-33-A-0106 PROCESS & INSTRUMENT DIAG.

REF NUMBER TITLE

REFERENCES
NEXT USED ON

4

^C wec HO v

B-145579-33-F-0415 C

NAME
U.S. DEPARTMENT OF ENERGY

Office of River Protection

BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

33-T-415
REV
NO 0CSCF&qM

DA

REV

TE
I BY I

CHK*
By O I ^R

CqPANY^

REVISIONS

3 4 2 I 1
DOE-,ELOMM (01-01)

'b

A
^
A
?

^
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SERVICE: WASTE FEED VAC PUMP

J

FIELD

uwv nv I
ul

4 wli9 ^^9^* b b^aib Cl Aob by W dec4wc w.efn. M Cmpa^ ^aw:iq aA Je1a W^. 1M MB M.arm li°iN ^d ^° MY qavile
a..^ a n^ am ..e.^ d s s^.e
s^AVbnk uWL! ^ M w^o6iN °i1cLL 14 mieMmCa ^n`u^bl0e• W faVaY b^q J°N °#w MLL NEL ^Ineca ^ileQ w+wt W fdf f®k

MCS TERMlNATlON I MCS HMI ro

41(A
A
A

x
trl

6

w
v1T +

416 _ BK

HOLD FOR VENDOR INFORMATION

F-145579-34-A-0100 PROCESS & INSTRUMENT DIAG.

REF NUMBER TITLE

REFERENCES

NEXT USED ON

4

33VIT416 JUNCTION BOX
33-IJB-006

33VIT416(+) W W

33VIT416(-) yj^ BK

SH
0

P" I MCRFUDN
NO

3

1

33V1T4 1 6( +

33VIT416(-

MCS

RIB ^33-V1T-416

24
CHASSIS: 52

33VIT416 SLOT: i l

26 CHANNEL: 10

C ISSUE FOR CH2M HILL REViEW- & 90Y. REPORT 15 FEB 05 BCW RPH JFA 111

B I$SUE FOR W{ER#ALAPPROVAL 24 JAN 05 RPH t.SK JTA IN

A ISSt£F0R REVIEW 23 NOV 04 BG{Y LSK Jtd IH

Rev. REVISION DESt,'RIPTION Date By Chk'd
. . .

Awk Awc pMCtq IR&

B-145579-33-F-0416 C

.S. DEPARTMENT OF ENERGY
Office of River Protection

BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

33-V-416

TERM. PANEL
00-CAB-003

TB-5211
w w

4
BK BK

26
SH SH

27

^I^1^^17-'^^IVAW

2 1

U0E-18_B.OWG (01 i)

VAH

416

^

416
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SERVICE: DRY WASTE RECEIVER # t

FIELD

u
r^9^ br `saild d Ao1v b^f' deia^i w.ef^. M faM9 ^^9 ^ AY qsa Fd MfJC IVria li°id `wt k W^q^i^e
b ma d! Jdo s[iJe d s 6^ptl M qv d r si(d pw.°l Me, iresQ A^1e lsa, i dsYs`c wr6e s Ywwib! by d et ^re
m^ dNsiu°b °nJelemeJ a M^6id ^Mlwi^ Ne mH[a boMwir- Me f°xymy ^iq Aoln °pr°s Mat Ng ^4s^on liude! am^wl N W ld,le
b M oon^ydfYY. mry4Mm s 1wm d we !W-

MCS TERMINATION MCS HMI ro
ro
N
^

Â

C11

^

W
PaT + gK
417

HOLD FOR VENDOR INFORMATION

F-145579-33-A-0106 PROCESS & INSTRUMENT DIAG

REF NUMBER TITLE

REFERENCES

_ NEXT USED ON

4

( 33PD1T417

33PDIT4 1 7( +)

33PDIT4)7(-)

REV
NO

JUNCTION BOX
33-IJB-003

w 33PDIT417(
0

EiK 0

t 33T417(H
0

TERM. PANEL
00-CAB-003

TB-532
w w 24VDC(+)

RIB
16KMRD33PI)IT417 RD

SH SH BK
18

24VDC(-) 17

PDAf

MCS 417

33-PDIT-417
PDI

1SSIS: 53 417
IT: 2

WNEL: 7

OOCAB003-331JB003-C1

C ISSUE FOR CH2M HILL REVIEW & 907 REPORT 15 FEB 05 BGW RPH JTA TH

8 1 ISSUE FOR INTERNAL APPROVAL 24 JAN 05 RPH LSK JiA TH

^ A ISStfE FOR REVIEW 6 JAN 05 DRJ ®GW JTA TH

ev. REVISION DESCRIPTION Date By MCd^R C

. . ^ . ^ . ^ ^ NCC OM!G 110^ . . . . . ^ . . :. .

B-145579-33-F-0417 C
NAME ""`` U.S_ DEPARTMENT OF ENERGY

Office of River Protection
^

BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

33-P-417
°E9ptlP'IOq REY REH c19CU jO" BIDCNO .BEX Iq OrG Iq

Br Br 6Y
a^

e^ iwx

REVISIONS ^ N A mr ^ ^ OF 1

3
2

^ . ^ oof-rejwwc tu1-ott
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SERVICE: DRY WASTE RECEIVER #2

W
PDIT + BK
418

FIELD

33PDIT418 JUN
33

33PDIT418(+) W

33PD1T418(-) BK

SH

'CTION BOX
-IJB-003

W 33PDIT418(
O

BK 33PD1T418(
0

SH I

0

OOCA6003-331J6003-C1

HOLD FOR VENDOR INFORMATION

F-145579-33-A-0106i PROCESS & INSTRUk1ENT DIAG_

a.d:n ,m,^* a b^^a n er N w a.^.^ .^.ra ^ c^vv ..o.:.y .+^, ar ^rae ^a re w..^ u^ad ^K r ua ^+w+sr
br ma .I w. adu d:r .t .r wpM w^.p. f.^r ^ijp ^#.a^1- /ba amsee M^ 1ww :. aeaas w.fe er baWe^ M a.as.k .d

busm.ppD14'.w^msmr 4mdMbn.

MCS TERMINATION MCS HMI

TERM. PANEL
00-CAB-003

TB-532
W W 24VDC(+)

olA 19 RTB
BK

LIIL

33PDIT418 RD

20 BK
20

37 24VDC(-) 19

REF NUf+(BER TITLE u^u REV aEV an ^^non
REFERENCES ^ n+^

By By
mrr^r

NEXT USED ON ^ REVISIONS

4 3

MCS
33-PDIT-418

8

PDAH

418

_ P01

-^ 418

ISSUE FOR CH2M HILL REVIEW dc90Y REPORT 15 FEB 05 BGW RPH JTA iH

ISSUE FORINTERNAL APPROVAL 24 JAN 05 RPH LSK JTA TH

L

1SSUE FOR REYIEW 6 JAN 05 OJ E^W J(A iH

Rev. REVISION DESCRIPTION Oole By ChKd ^^ ^;

uaw ac wo

8-145579-33-F-0418 C

NAME
auft-w °"^ U.S_ DEPARTMENT OF ENERGY

Office of River Protection

BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

33-P=418

2 1 00-78-6ARG (01-01)
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N
A
^
A
A
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^ 4 3 ^ U16 fl0`
. . . ^ . ^w w_ar ^ w^. a.^..a ..ra r^a.n^ ..:+s .e. er ^.,r r^ ^..iee uwr ..d e. na^ ^.u. _

SERVICE: DRY WASTE RECEIVER ftLTERS 1&2
• -- . . ^ . ^ . . w r^.^ris. ^++^^.^ ma.. r: e.. rr . . . .

FIELD MCS TERMINATION MCS HM1

33MIT41 s JUNCTION BOX
33-[J8-003

W 33PUlT419(+) W W 33P©IT€ts^

^ { UC 33PDfi41S(-) BK 9 SK 33PDfT419(

SH SH

rR-x
OOCA[3003-33tJSQ03-C 1

{

HQLD FOR V€NWR INFORMATION

f

REYno

4 3

Pt1AF1

TERM. PANEL €1+^ ;

00-CAB-003 pt^ ,
t6=532 MCS 41s

^ W
241fDC(+)

a.1A 21 RTB 33-PDIT-419 Pfft
BK RD 33PDIT419 RO HASSIS- .

22

M

SH
^ BK

LOT_ 2
37 24UQC(-) ElI,NNEL; 9

lr6HBMlqf Tn i^izk HnL E^AEw t saz ^Rr dz ikAir t^ DAa M :ICA s!1
& k+54fE FOR CF1^fi }^J. RF.iiff & 90% tiEPtlR'f 15 FEB 45 EtiiR tq4} JCA '1}E

:-. 8 ^ FOR 1N^IR! RpP(t01+FL 24 dN# qts RE!F! 1SI( ^ifll 7#J

A ISS#1^ ^(Nt &^4^1^ H .tM4 ^ 1lRs( ^r -.tfA 7}1

Rev REtASIfkI 19ESCCtFAON t^te By E^k 4 e. ^
YEC elle x6:

B--145579-33-F-0419 D;
NME

U.S. DEPARTMENT OF ENEWY
flffiee of River Protecfion

BULK VIT#7IFICATI(3N
INSTRUMENT LOOP DIAGRAM

33-P-419
^ NO Jim ^ jult m

2 I 1

ro
N
A
U

^
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SERVICE: DRY WASTE RECEIVER FILTER # 1 INLET

FIELD

REv3 rnvG NO SH OF I
^ b^,,:.,d ong^;.w^^^^ ^,^
wn Ee(aiorole ^nMadd > he mo6fied qlnul Me maiml•, bw,lodge, tlr funymry ^eceiwg M. aqrte tlw1 NIEC Nnv'rm 1iNN °u,wl W hd! f^Y
b. m. ^ymsmy. w,pae,^ >^.,a^ d ue mm.

MCS TERMINATION MCS HMI

re

c

W

^ + BK
: 420

^

PCV
420

HZ

r-
W420 ZSO + BK

420

W
ZSC + BK
420 -

YV

420

HOLD FOR VENDOR INFORMATION

F-145579-33-A-0106 PROCESS & INSTRUMENT DIAG.

REF NUMBER TITLE

REFERENCES
NEXT USED ON

4

1

TERM. PANEL
33YY420 JUNCTION BOX 00 -CAB-003 MCS

33 -IJB- 005

)

TB-527 RTB 33-HY-420 HS
33HY420(+) W 33HY420( W RD 33HY420 RD °-CHASSIS: 52 °- `
33HY420(-) BK

0
BK 33HY420(

K

420ci r $
2SH

0 34 24VDC(+)

PR-X
OOCAB003-331J8005-C1

TERM. PANEL
33ZS0420 JUNCTION BOX 00-CAB-003

33-IJB- 005 TB-525 MCS33ZS0420(+) W W 33ZSO420 ) W W
24VDC(+)

33ZS0420(-) BK

0

BK 33ZS0420( BK
O.tA 16

RD 33ZS0420 RD
RTB 33-ZSO-420

°-°CHASSIS: 52 °- -°
SH SH SH SH 24VDC(-) BK

1
SLOT: 5

33ZSC420(+) W

0

W 33ZSC420( w

36

W- 24VDC(+)

16
CHANNEL 7 ZI

33ZSC420(-) BK
0

BK 33ZSC420 ) BK
O.tA 14

RD 33ZSC420 RD
RTB MCS I 420

13 13 33-ZSC-420
SH 0 SH SH

36
SH

24VDC(-) BK 14 CHASSIS: 52

33ZSC420 _ SLOT: 5
CHANNEL- 6

PR-X
OOCABO03-331J6005-C1 C ISSUE FOR CH21I HIt.L REWEW & 907. REPORT 15 FEB 05 BGW RPH JTA TH

B ISSUE FOR I(IERNAL APPROVAL 24 JAN05 RPH 1SK JiA TH

A ISSUE FOR REVI€YY 6 JAN 05 ORJ BOW 3tA TH

Rev. REVISION DESCRIPTION D©te By Chk'd A""'^

aca Dwc NO
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NAME
auw er U. S. DEPARTMENT OF ENERGY
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'^ BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

33-H-420
MFD REV ^ REV REV qiK"D ENGR

_

NlOE7( NO pYG NO REVNO By By IN
r jREVISIONS N A
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1

3
2
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4 1
SERVICE: DRY WASTE RECEIVER FILTER #2 INLET

FIELD

3

1

ff
kK

^ 4

PCV
422

HZ W
422 ZSO + BK

422 _

W
ZSC + BK
422

YV

422

( 33YY422

33HY422(+)

33HY422(-)

(, 33ZSO422

33ZS0422(+)

33ZS0422(-)

33ZSC422(+)

33ZSC422(-)

33ZSC422

JUNCTION BOX
33-IJB-006

J

qSH

JUNCTION BOX
33-IJB-006

w w

BK
0

BK

SH
0

SH

w
W

BK 0 BK

SH
0

SH
0

1

1

owG No P OF I' I
a, .a:y ,.y^a. b t^.xa a eam panr a:w:e -waa n< cawpvy ..w^y .d^ mm o^. xbe ^vec ro.e. uue .m..ve e. nde ,.^..sr.
r« uava a m. mu eail. a« eqwr w ampe a w sy:w ,y.mat ^ae, eewua. eAe ruw a.4daric nedo « bvr.^be bj atae nr..
w waivab u,dvlacf.d «!n no6fsa .LwA Ue wiaNmPa balm9^• q^ ^a'^o^n ^«aiw^9 mla agee+ Ua MFL h^ims liax.d rmac be bdl imY
br a. m^pa^bAy. mn^wmwa or rn.«mm a m. mb.

MCS TERMINATION MCS HMI

TERM. PANEL
00-CAB-003

RTB
33HY422(+) W

TB-527
RD 33HY422

X12
33HY422(- BK 11 BK

12
SH

24VDC(-)
SH

35 24VDC(+)

TERM. PANEL
00-CAB-003

TB-525
33ZS0422 ) W W

24VDC(+)

33ZS0422
0.1A 24 RTB

( BK RD 33ZS0422 RD

SH

23

H
23

33ZSC422( W

38 S

W
24VDC(-)
4V

BK 24
-_ 2 DC(+)

33ZSC422 ) BK
01A 22

RD 33ZS
RTB

C422 RD
LSH 21

SH
38 24VDC(-)

21
BK

22

MCS

33-HY-422 HS
SSIS: 52 °-°- 422
T. 7

MCS

33-ZSO-422

kSSIS: 52
)T: 5
WNEL: 11

MCS I
ZI
422

5

C ISSUE FOR CH2M HILL REVIEW & 90% REPORT 15 FEB 05 86W RPH JTA TH

B ISSUE FOR INTERNAL APPROVAL 24 JAM 05 RPH LSK. JCA . TH

A ISSUE FOR REVIEW 6 JAN 05 DRJ BG1Y JTA TH

Rev. REVISION DESCRIPTION Date By Chk'd *^ '"-
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.

B-145579-33-F-0422 C
HoLO FOR vENOOR INFOwaATION NAME

U.S. DEPARTMENT OF ENERGY
Office of River Protection

""E BULK VITRIFtCATION
INSTRUMENT LOOP DIAGRAM

F-145579-33-A-0106 PROCESS & INSTRUMENT DIAG. 33-H-422
REF NUMBER TITLE uFn REV ^^ REV aEY c^ucn w^. ^ einc Ho rioEx NO awc NO rerv

REFERENCES
NO

on
By BY

couv,wY ^
NEXT USED ON ^ REVISIONS ' N VE^ 1

OF
1

4 3 2 ^ DOE-38-191DW13 (01-01)
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ro
NÂ
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A
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SERVICE: DRY WASTE RECEIVER FILTER #2 OUTLET

FIELD

tn

^

W
:S] HY +

4
BK

23

PCV

423

HZ

tBK423 ZSO
423

w
ZSC + BK
423

YV

423

33YY423 JUNCTION BOX
33-IJB-006

33HY423(+) W w

33HY423(-) BK BK

SH O SH
0

X
1

33ZS0423 JUNCTION BOX
33-IJB- 006

33ZS0423(+) W w

33ZS0423(-) BK 0 BK

0SH SH

33ZSC423(+) w 0 w

33ZSC423(-) BK 0 BK

SH SH
0

3 Dwc No ? sH Of REV

w, ae^wa. ,.ame o. n. m^fid .xart aK waWtun•. w°ady, m. carqmr ,^a.:,q ea° .yw ma .u¢ m,vicm t+Nee ^nna ue nau idfle
r>m.^yavay.^yw.me.^a.aaeKawa

MCS TERMINATION MCS HMI

HOLD FOR VENDOR INFORMATION

F-145579-33-A-0106 PROCESS & INSTRL

REF NUMBER TITLE

REFERENCES

NEXT USED ON

DIAG.

REV DESCRPTIONNO

REVISIONS

4 3

TERM. PANEL
00-CAB-003

TB-527
33HY423(+) W RD 33HY423

13
33HY423(- BK

BK14 24VDC( )
SH SH

36 24VDC(+)

3ZS0423 )

TERM. PANEL
00-CAB-003

TB-525
W W 24VDC(+)

33Z 23 BK
0.1A 28

33ZS0423S04 (

27

RD

SH

33ZSC423 W 39

SH 24VDC(-)

w 24VDC(
0

(+)
-

3 BK
.1A 26

3ZSC 2333ZSC42
25

RD 3 4

SH
39

SH
24VDC(-)

MCS I

RTB 33-HY-423 HS
RD CHASSIS: 52 °-°- 423
W

13
SLOT: 7

14 CHANNEL: 6

MCS I

RTB 33-ZSO-423
RD CHASSIS: 52 °-°-°°,

27
BK
E

SLOT: 5
CHANNEL: 13

RTB MCS I 423RD
25 33-ZSC-423

BK CHASSIS: 52
26

SLOT: 5

C ISSUE FOR CH2M HILL REVIEW & 90% REPORT 15 FEB 05 Bf^Y RPH JTA TH

B ISSUE FOR INTERNAL APPROVAL 24 JAN 05 RPH LSK JTA TH

A ISSUE FOR REVIEW 6JAN 05 DRJ BGW JTA 711

Rev. REVISION DESCRIPTION Date By Chk'd u^̂ ^

NEC ows NO
B- 1 45579-33-F-0423 C

NAME Wa`°" U.S. DEPARTMENT OF ENERGY
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BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

33-H-423
REV

^'
By
REV

I ^^ D ^

2
1 ooe_ie_e.owa (01-01)
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4 3 uE No ? or I^v

Nwwr W ^ob w4'r^rwwl.^:y ^P r ^w^'g^r ^f^^ /^Iwwtli 4^Y sNi^r^M^ie.e^fea^ssaY^db MrLae'^SERVICE: DRY WASTE RECEIVER FILTER #3 aa MWbnY eY1rW > 4^ ^sii^ rYr N a^AYt raMr, tlw Caryo^ wWiy QM ye MA MB An^ita ti^L1 t^el M W f tl^
rrwm.s^q.^.i.+sw^awere.w.

FIELD MCS TERMINATION MCS HMI

.lt1NCTlON BOX
33-.IJB-O(}3

tl KU JJ{''UIt9'L4 . KU Gt{qS$I$;
?4^

U
SH

SEOL• '
^ 38 24V©C() 23 C{{qMHEL

.© 1i9^1 TOGm HRL )tpmw # -RYDKf 1i2 Ii

C ^SSYfE ^ GFFBI E^FL XIN" ^ ^::^1^f }5 FI

ISSE fXilt MEMLdPV1iF31Mt 24 Y

A ^IE ft1R ^MI 8 ,iii

lie+r
misms"

itfYl^ti '©ESf;&ff*TpTi DaEe

Kf:A I

- : nee.arc^a

8-145579-33-F-0424

.S. DEPARTMENT OF ENKA,

T1QN
DIAGRAM

ro
N
A
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A

C

cr
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4 3 DWG NO ? jSH OF REV

n nw4iy rryueats for ironvnatW of aao by any ekNonic meEO. the cor°puny raernq eucn ama ugrees iM1w NtCL Mneric°s LinNea eomot es nm reepenaTk

SERVICE: DRY WASTE SILO No. 1 AIRLOCK No. 1 to, - at the data «„=be of «^ ol our unqn°^ °greanenL Nm. bec°°se E°(o sbreE in ekctrorvc meGn or trmwutteJ by ek4m^c me°m

Can eeterierote ^bctea or be mo6rA eillwut Me eansuhuni s kmu.kdge. the Conyany receivioq data uyrcez that NKC Mrtrirus tantW canrot be MW k°de
for the cornpofd'Fry. °nmpktemm or correc.ness of the amn.

FIELD MCS TERMINATION MCS HMI

re

c

OOCAB001-341JB001-C1

TERM. PANEL
34YY009 JUNCTION BOX 00-CAB-001 MCS

PCV W 34YY009(+}
34-

W
IJB- 001

W 34YY009(+)
TB-756

W RD 34YY009 RD
RTB 34-YY-009

CHASSIS: 75 ° °-°

Ys
009 YY +

BK 34YY009( ) BK
88

BK 34YY009( )
27

BK BK W
27

SLOT: 6
009

009
89

28 24VDC(-) 28 CHANNEL: 13
SH SH

SH
SH

90 39 24VDC(+)

PR-31
OoCAB001 -341JB001-C1

YZ TERM. PANEL
009 34ZS0009 JUNCTION BOX 00-CAB-001

34- IJB- 001 TB-755 MCS
W 34ZS0009(+) W W 34ZS0009(+) W W 24VDC(+)

zso + 91 0.1A 20 RTB 34-ZSO-009
BK009

34ZS0009(-) BK BK 34ZS0009(-) BK RD 34ZS0009 RD CHASSIS: 75-
SH

92

SH

19

SH SH 24VDC(-)
BK

19
SLOT: 5

°
W 34ZSC009(+) W

93
W 34ZSC009(+)

37
W W- 24VDC(+)

20 CHANNEL: 9
ZI

ZSC + s4 0.1A 22 RTB MCS 1
009

BK 34ZSC009(-) BK BK 34ZSC009( ) BK RD 34ZSC009 RD 009
95 21 21 34-ZSC-009

SH 96 SH SH
38 SH 24VDC(-) BK 22 CHASSIS: 75

34ZSC009 = SLOT: 5

PR-32 CHANNEL 10

YV
009

l

o0CAB001 -341JB001-C1 E ADDENDUM TO CH2M HILL REVIEW & 90% REPORT 20 APR 05 DRJ LSK JTA TH

l^ D ADDENDUM FOR CH2M HILL REVIEW & 90% REPORT 19 MAR 05 DRJ LK JTA TH

C ISSUE FOR CH2M HILL REVIEW& 90% REPORT 24 FEB 05 BGW RPH ^JTA TH

Rev. REVISION DESCRIPTION Date By Chk'd ^ . p,^°"°';̂

F-145579-00-F-0041 SAFETY SYSTEM CABINET LAYOUT
F-145579-00-F-0050 SAFETI' SYSTEM BLOCK DIAGRAM

F-145579-00-F-0051 SAFETY SYSTEM WIRING DIAGRAM

F-145579-34-A-0101 PROCESS & INSTRUMENT DIAG_

REF NUMBER TITLE

REFERENCES

NEXT USED ON

4

AMEC DWG NO ^`/

B-145579-34-F-0009 E

U.S. DEPARTMENT OF ENERGY
Office of River Protection

BRE BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

34-Y-009
^ BESCRIPTION I

BREV
Y ( BY

REV
I CBY D

ENGR

DATE COMPANY

REVISIONS

3 4 2 1 1

DOETB_B_DWG (Ol-at)



4 3 owc NO
a^.d:a .a^e, e> aa^e w an 4.n .an,at ..^a ua a^.q.^ .aa.:y ^.a me. .y,^, a^ pcc ^, ^:^e m.d a° xm 2yd.+a^

SERVICE: DRY WASTE SILO N0.1 AIRLOCK NO.2 "" °"°"""d°`°^ "aeu'v°h ^naeb.a°a °r ee °v^ie< .m^ a. awemf. a°.idgt ue U,pw^ .««:,y am° uy^°m q.t aEC r.,wi® uwaee w.at ee nde aer
b ae avp.b4W, m.pelam > me 80° d h°

FIELD MCS TERMINATION MCS HMI

PR-1

00CA13001-341J80oi-C1

TERM. PANEL
34YY010 JUNCTION BOX 00-CAB-001 MCS

34-IJB-001 TB-756 RTB 34-YY-010 YS+ W 34YY010(+) 1 W 34W010(+) W RD 34W010 RD 1 CHASSIS: 75 °-°-° 010
rr 8K 34YY070

S 010 O BK BK 34YY010(-) BK HK W SLOT: 6

SH 2 SH SH 2 SH
24VDC(-) 2 CHANNEL: 0

3 33 24VDC(+)

PR-2

PCV
OOCA6001 341JB001-C 1

oto TERM. PANEL
34zsooto JUNCTION BOX 00-CAB-001

34-IJB-001 TB-753 MCS
W 34ZS0010(+) W 34ZS0010(+)

qfO.lAI2
RD 34ZS0010

B
HASSIS: 75 °-

-°^H 33 SH 24VBC(-) BK 2
CHANNEL

°

0W 34ZSC010(+) W 34ZSC010(+) W W- 24VDC(+) ZI
o.tA 4 - RTB MCS I

010 _ BK 34ZSC010(-) BK 34ZSC010(-) -ftBK RD 34ZSC010 RD O10
3 3 34-ZSC O10

SH SH
33 SH 24VDC(-) BK 4 CHASSIS: 75

zsc +

tPR-3

34ZSC010 = SLOT: 3

CHANNEL: 1
YV

41JB001 -C1 C ISSUE FOR CH2M HILL REVIEW & 909. REPORT 24 fE8 05 8GW RPH JTA TrI

8 ISSUE FOR 1NTERt1AL A?PROVAL 18 FEB05Ri'H8pN JiA TH

A ISSUE FOR REVIEY/ 23 NOV 04 8GW LSK .M TH

Rev. R€VISlON DESERIFHON Dote By Chk'd 4w^,- w

;mFC nW No

B-145579-34-F-0010 C

NAME U.S. DEPARTMENT OF ENERGY
Office of River Protection

BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

F-145579-34-A-0101 PROCESS & INSTRUMENT DIAG. 34-Y-01O
REF NUMBER TITLE Mn) REV m M, cwo ^ ^ ^ ^ ^ MG «o,KK, r^

REFERENCES

no ^
0^

By By
carNrc B

NEXT USED ON ^ REVISIONS ^ N q mT Or I
IRU

4 3 2 ^ 00"ja-s"G

ro

A
U
A
A

t'l7
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SERVICE: DRY WASTE SILO No.2 AIRLOCK No.1

FIELD

q
_ ^

QTB

r
YZ

019

W
ZSO + BK
019

W
ZSC + BK
019

YV

019

F-145579-00-F-0041 SAFETY SYSTEM CABINET LAYOUT

F-145579-00-F-0050 SAFETY SYSTEM BLOCK DIAGRAM

F-145579-00-F-0051 SAFETY SYSTEM WIRING DIAGRAM

F-145579-34-A-0101 PROCESS & INSTRUMENT D(AG.

REF NUMBER TITLE

REFERENCES

NEXT USED ON

4

34YY019

34YY019(+)

34YY019(-)

34ZS0019

34ZS0019(+)

34ZS0019(-)

34ZSC019(+)

34ZSC019(-)

34ZSCO19

REV
NO

3

PR-33
00CAB001-34IJB001-C1

JUNCTION BOX
34-IJB-001

W

q89
BK

SH

00CAB001-341JB001-C1

JUNCTION BOX
34-IJB-001

W W

91BK BK
92

SH SH
93

W W
94

BK BK95

SH SH
96

OOCAB001-341JB001-C1

DESCRiPTION

REVISIONS

3

34YY019(+)

34YY019(-)

34ZS00 1 9( +)

34ZS0019(-)

34ZSC019(+)

34ZSC019(-)

DWG NO ? ISH DF Intv I

to mo" req,este for twwralm of data by oM tlectru- ^q the Comp°ny rae'n'ny such J°t° °grxs that ,UIEC Mmric°s limiteJ c°mol be htlE resyonsAk

for
.

of the data owiciae of or neymM the scoye or our oRqxw °qreeonent. asu, n«uuve mto sareE in aewonic rm.So or wtum^tea by eleeo-o°ic meo°s

on Eelaiur°te uMOteclea or he mo^fieu .ithc°t the conawlonib w^o.kEge. the Cnryury resc«iq data oyees that rLEC Nmricos l:rvled comut be heM wae

^or the c°np°IAdty. .*ta°esx « c°rrttlnesi of the EN°.

MCS TERMINATION MCS HMI

TERM. PANEL
00-CAB-001

TB-756
W RD

BK 29 BK

SH 30 SH
40

TERM. PANEL
00-CAB-001

TB-755
W

1A 4
W

0. 2
BK RD

23SH
38

SH

W __
O.tA 26

RD
BK

SH 25 SH
39

34YY019 RD
RTB

29

24VDC(-) 30H

24VDC(+)

^ 24VDC(+)

34ZS0009

24VDC(-)

^ 24VDC(+)

34ZSC009

24VDC(-)

RTB
RD

23
BK

24

RTB
RD

25
BK

26

MCS
34-YY-019

CHANNEL:

MCS
34-ZSO-019

CHASSIS:

MCS
34-ZSC-019

E ADDENDUM TO CH2M HILL REVIEW & 90% REPORT

D ADDENDUMFOR CH2M HILL REVIEW & 90% REPORT

C ISSUE FOR CH2M HILL REVIEW & 90% REPORT

'.ev. REVISION DESCRIPTION

YS
75 °-°- 019
6

14

775 ^

5 °

11

01

4

ZI

5
5

12

20 APR05 DRJ LSK JTA TH

19 MAR 05 DRJ LK JTA TH
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Date By Chk'd Dee9e t„a ^

ANEC DWG NO R^

B-145579-34-F-0019 E

J.S. DEPARTMENT OF ENERGY
Office of River Protection

IT`E BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

34-Y-019
REV

DATE
I B

REV
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ENGR

CONPANY

2
1 DOE_TB_B.DWC (01-01)

^
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4 3 X No ? of
r^v

2 AISERVICE DRY WASTE SILO N0 RLOCK N0 2 " ' "^° ° " ^" °;," .,va'°'..^...^ by ^ ..,. Id %. . „ ,t ^C^

FIELD MCS TERMINATION MCS HMI A

p'1

PR-4

OOCAB001 - 341JB001-C 1

TERM. PANEL
34Yr020 JUNCTION BOX 00-CAB-001 MCS

I 34-IJB-001 TB-756 RTB 34-YY-020 YsW 34W020 W W 34YY020 R 34(+ (+) D W020 RD CfiASS1S: 75

S

+

^ BK 34YY020 )
(

BK

lo

BK 34YY020O

3

SOT61BK BK
W L

020

020 11 4
24VDC(-) 4 CHANNEL

SH SH SH SH
12 33 24VDC(+)

PR-5

PCV
OOCAB001 -341JB001-C1

020 TERM. PANEL
34zsoo20 JUNCTION BOX 00-CAB-001

yZ
+

W 34ZS0020(+)
34-

W
IJB-

13

001
W 34ZS0020(+)

TB-753 MCS
W W 24VDC(+)

34-ZSO-02o.lA s RTB020 02o BK 34ZS0020(-) BK 4

I

34ZS0020(-) BK RD 34ZS0020 RD CHASSIS: 7 -°l5 5 1

SH SH SIOT:SH SH 24VDC(-) BK °

W 34ZSC020+) W

15

W 34ZSC020(+

34 6
CHANNEL

W W 24VDC(+) ZI
ZSC + 16

°M
BK
T

34ZSC020(-) BK BK 34ZSC020(-) BK
V020 34-ZSC-020Q

SH
18

SH ESH SH BK CHASSIS: 75
34 24VDC(-)

34ZSC020
SLOT: 3= °-°-°-°

yV PR-6
CHANNEL: 3

020 OOCAB001 -341J6001-C 1 C ISSUE FOR CH2M HILL REVIEW & 90% REPORT

...

24 FEB 051 BCNI RPH JTA TH ^.
B ISSUE FOR INTE(tNAL APPROVAL 18 FEB 85 RPH 8GW JiA TH

. . . A ISSUE IX2REVIEW 23 NOV 04 BCUf lSK JM TH

Rev. REVISION DESCRIPTION Date By Chk'd 4-^ ^y,*^
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8-145579-34-F-0020 C
NAME

awm w U.S. DEPARTMENT OF ENERGY
Offi f Ri P ot tice o ver r ec on

BULK VITRIFICaT1ON
INSTRUMENT LOOP DIAGRAM

F-145579-34A 0101 PROCESS & INSTRUMENT DIAG 34-Y-020- _

REF NUMBER TITLE ucu rsrv terv ttrv cr^to ^ 9,e^, ^ N0 NO ^ ^

REFERE CES ^ ^
By

^ ^

r

N cavu^r ^ N„
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SERVICE: AWTE HOOD LOCATION NO. 1

FIELD

3 ^ NO ^ ISH OF jRCV I
w mdmf^ M1c. 4ae^ilq el earo b vy dxinric me3q tlr fbpmr ^n .^a eem aaro siut ^oEC /nwirm l:mid mnn^ r IW ..ywsbY
fer mva af IM a^ a^iJe d e bepd ae acro. a1 x >9^ .T^t /ba. Eame mb st«eJ :. tlxbaic nw6n a bavNleA M d4uuc Teau
ma AelnbmLe uN.1ecW u he ne6f^a! ^Uwut iM m^wMCz MuMed9c 1ne CmwM ^a^9 antn uf4s mat MEC Mwem IinleJ m.ct M AGA imM

MCS TERMINATION MCS HMI

re
C

cr

( 34TE101

TE
101 YL 34TE101(+)

+

T/C
RD 34TE101(-)

TYPE K

REF NUMBER

NEXT USED ON

PROCESS & INSTRUMENT DIAG.

TITLE

REFERENCES

4

REV
No

JUNCTION BOX
34-IJB-003

YL ]]qYL

RD

OOCAB001-341JB003-C1

REVISIONS

3

34TE 1 01(+)

34TE101(-)

TERM. PANEL
00-CAB-001

TB-757 RTB
YL 5 YL 34TE101(+) YL 5

RD RD 34TE101(-) RD 1

SH SH
3

MCS
34-TE-101

iSIS: 75 ° -° -
7

JNEL: 0

C ISSUEFOR CH2M HILL REVIEW& 90X REPORT 24 FEB 05 BCW RPH JTA TH

B ISSUE FOR INTERNALAPPROVAL 18FE6 05 RPH BGW JTA TH

A ISSUE FOR REVIEW 23 NOV 04 BGW LSK JM TN

Rev. REVISION DESCRIPTION Date By Chk'd o-!snr +N w
MAc owc NO tav

B-145579-34-F-0101 C
N7C1a1E

U.S. DEPARTMENT OF ENERGY
Office of River Protection

BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

34-T-101
REV
BY

I
BY
REV

I

CHW

^ D ^ coMrurr

2 1 O0LT5-8.BW6 (01-01)

TAH
101

TI
101
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SERVICE: AWTE HOOD LOCATION NO. 2

FIELD

3

ro

A

A
A

^d

JUNCTION BOX
34-IJB-003

YL YL

RD RD
5

SH
6

Crl
C
^

( 34TE102

TE
102 YL 34TE102(+)

RD 34TE102(-)

TYPE Ki=N

F-145579-34-A-0101 PROCESS & INSTRUMENT DIAG.

REF NUMBER TITLE

REFERENCES

NEXT USED ON

4

PR-2
OOCAB001-341J8003-C1

ON ? P OF IREV I
4 mlag ,aqw6 t°r banmid a Aa^a M uq ds4wic me6e, Me C°°pury rtcewg rd Ael° aqam IM NQ .Y°nicm timLed mnwl he IWO mqaWe
w^... a a. sm wlia. a« Geyna Ne swpe a a. °rqid °yemwR. Ib°. eewn. mm ,rsW F arcw:c mo6. > 4mwiled by asew;c me.u
w Mr'v°b utlet°cbJ ar es iro^'rd dla^1 ae °vmtlml's bw.kdqe, me Grpay ^aoei.iiq mM agree 1M NEC Mwima Ii^iaU canat M n!t fms
r°. u. -pt&Vy. .wmw.°.,. >.>r..^m^ a ae m^n

MCS TERMINATION MCS HMI

TERM. PANEL
00-CAB-001

TB-757
34TE102(+) YL 6 1 YL 34TE102(+)

34TE102(-) RD 2 RD 34TE102(-)

SH SH
4

Rrv
I

DESCRKM

D

REV

ATE ( ^

REV

I^ D I^ COMPNIY^

REVISIONS

3

Rev. REVISION DESCRIPTION Date By Chk`d

`^^ ^WECDwstw . . qEY'...

B-145579-34-F-0102 C
N

E

U.S. DEPARTMENT OF ENERGY
Office of River Protection

n`E BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

34-T-102

MCS 102

RTB 34-TE-102
YL CHASSIS: 75 °-°-

RD 6 SLOT: 7
2 CHANNEL: 1

C ISSUE FOR CH2M HILL REIFIEWdc 90% REPORT 24 FEB 05 BGW RPH JTA TH-

B ISSU£ FOR IFILERI9AL APPROVAL 18 FEB 05 RPH BGW JTA TH

A ISSUE FOR REVIEW 23 NOV 04 BGW LSK JM TH

2 1 00E-19_eAwc (u1-no
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SERVICE: AWTE HOOD LOCATION NO. 3

3 DwG No OF
REv

a,^.d sb^w^.a nw^.^^

FIELD MCS TERMINATION MCS HMI

^

6

TE
103 YL

T/C
RD

'YPE K

( 34TE103

34TE103(+)

34TE103(-)

F-145579-34-A-0101 PROCESS & INSTRUMENT DIAG.

REF NUMBER TITLE

NEXT USED ON

4

TERM. PANEL T^
JUNCTION BOX 00-CAB-001 MCS 103
34-IJB-003 TB -757 RTB 34-TE-103 TI

YL YL 34TE103(+) YL YL 34TE103(+) YL CHASSIS: 75 °-°-°11 11
103

RD RD 34TE103(-) RD RD 34TE103(-) RD SLOT: 7

$
7 7 CHANNEL: 2

SH SH SH
9 9

PR-3
OOCAB001-341JB003-C 7

C ISSUEFORCH2M'HIIL REYIEW & 907. REPORT 24 FEB 05 B6W- -.RPH JiA TH

8 ISSUE FOR.iNiERNAL APPROVAL 18 FEB 05 1^H 8GW J!A TH

A ISSUE FOR REVIEW 23 NOV 04 BPH LSK JU TH

Rev. REVISION DESCRIPTION Date By Chk'd ^ M

rMM Dwc ND

B-145579-34-F-0103 C

NMf E
U.S. DEPARTMENT OF ENERGY

Offi f Ri e P te tice o v r ro c on

BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

34-T-103
REV DESM"

REV REV CHKD Q^ ^TF ^11G ND ^% MD DIYG NO REV

NO BY
DATE

BY BY B
COYPANY ^^

sIm OF
REVISIONS 1 . 1

3 2
^ DDL79_61MC (01 -01)
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SERVICE: AWTE HOOD LOCATION NO. 4

34TE104

TE
104 + YL 34TE104(+)

T/G

RD 34TE104(-)

TYPE K

F-145579-34-A-0101 1 PROCESS & INSTRUMENT DIAG.

REF NUMBER TITLE

NEXT USED ON

4

FIELD

3

JUNCTION BOX
34-IJB-003

ml

OOCAB001-341JB003-C1

REV DESCRp"
110

REVISIONS

3

w NO I? p of^ffw" MW,.^w^ a^by ,̂ ^.. ^. C^ mw^„w^ q^ ^°. ^^^ in^^ or b.. byl...Wa,., ^. C^
b iM rampWLiiy mrylelsra or a°wbwv d M du1a.

MCS TERMINATION MCS HMI

34TE104(+)

34TE104(-)

TERM. PANEL
00-CAB-001

TB-757
YL

12
YL 34TE104(+)

RD $ Rj D34TE104(-)

SH SH
13

MCS {

RTB 34-TE-104
YL CHASSIS: 75 °-°-

RO 12 SLOT; 7
S (:HANNrI • ^

C ISSUE FORCH2M HILL REVIEW & 90RREPURT 24 FEB 05 BGW RPH JTA TH

B ISSUE FOR INTERNAL APPROVAL 18 FEB 05 RPH BGW JiA TH

A ISSUE FOR REVIEW 23 NOV 04 BGW ISK JM 7H

Rev. REVISION DESCRIPTION Oate By Chk'd ^^„a

AMEC owc No

8-145579--34-F-0104 C
NAME

77
U.S. DEPARTMENT OF ENERGY

Office of River Protection

BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

34-T-104

BAh I
By

I
BY

o /cawua

2 I 1

DOLiB-8DWC (01-01'

TAH

704

TI

04

ro
N
A^̂
A

m

^

C4-32



4 3 owc NO ^ t^vor
SERVICE: AWTE HOOD AIR FILTER °°"°"""^`"°`>,.,.*°..°" .,

FIELD MCS TERMINATION MCS HMI
?
A

C
^

TERM. PANEL
34PDiT112 JUNCTION BOX 00-CAB-001 PD,^

34-IJB-001 TB-751 MCS 112
W 34PDIT1 12(+) W W 34PDIT1 12(+ ) W W 24VDC(+)

PDIT + 22
BK 34POIT112( ) BK BK 34PDIT1 12(-)

RTB 34-PDIT-1120_lA 1
BK RD 34PDIT1 12 RD

Pa
°-°112 23 2 2 CHASSIS: 75 112

SH SH SH -SH BK SLOT: 1
24 9 24VDC(-) 1 CHANNEL: 0

PR-8
OOCAB001-341J6001-C1

C ISSUE FOR CH2MHqi ROJI€W& 90% REPORT 24 FEB 05. -.BGW RPH dIA TN

8 t5Si1€ FOR Wf1RNK APPROVAL . . . .. 18 FEB 05 RPH 8GW J!A iH

. . . A lSSU€ FOR REYIEM/ 23 NOV 04 BGW LSK JIA TH ..^

Rev. REVISION DESqtWTK9N Ocete By Chk'd ^ l;°

MAc4MC tu

B-145579-34-F-a112 C

U.S. QEPARTMENT OF ENERGY
Office of River Protection

^ BUiK VITRiFICATiON

H

iNSTRUMENT LOOP DIAGRAM
F-1 45519-34-A-O1U1 PROCESS & INSTRUTAENT DIAG

L

34-P- 112_

REF NUMBER TITL.E wn rsrv ^iaN r^v REV axro ^ ^^ ^^ m^ ^

REFERENCES
w

Dai ^ m

NEXT USED ON ^ REVISIONS
SCME N A mr s^r 1 OF

4 3 2 1 DOE-78JW= (01-01)

C4-33
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SERVICE: AWTE HOOD OUTLET AIR

3 owc NO ? of
R^v

d ^ by
w.m a a. aae w^a. a« m^wm ae .^ro a w >^y.s °s^+- K,,. mw m^a :^ .w.ae:c °.^. > sw^atrn M a.r^:e ^e

FIELD MCS TERMINATION MCS HMI

PCV TERM. PANEL
113 34HY113 JUNCTION BOX 00-CAB-001 MCS

34-IJB-001 TB-752 RTB 34-M"-113 HC
W 34WY113(+) W W 34HY113(+) W W 34HY113(+) W CHASSIS: 75 °

HY
+ BK 34HY113(-) BK 25 BK 34HY113(-) BK

0.1A 9
BK 34HY113( ) BK 9 SLOT: 2 °° 113

113
SH 2fi SH SH 6 SH

6 CHANNEL: 1

27 7
PR9 =
oocABDOt-34we001-C1 TERM. PANEL

34ZS0113 JUNCTION BOX
OOCAB001 341J6001 Cl

00-CAB-001

34-IJB-001 TB-755 MCS
W 34ZS0113(+) W W 34ZS0113(+) W 1 W 24VDC(+) W

+ 22 0.1A 28 RTB 34-ZS0-113

113 113 - BK 34ZS0113(-) BK 23 BK 34ZS0113(-) BK 27 RD 34ZS0113 RD

E28

CHASSIS: 75

SH SH SH SH BK SLOT: 5
24 39 W 24VDC(-) CHANNEL: 13 °

JUNCTION BOX ZI
34-IJB-001 TB-753

113

Z
MCS

HV W 34ZSC113(+) W W 34ZSC113(+) 24VDC(+) W
+ 28 0.1A 0 RTB 34-ZSC-113

113
113

BK 34ZSC113(-) BK 29 BK 34ZSC113(-) BK 9 RD 34ZSC113 RD 9 CHASSIS: 75

SH SH SH SH BK SLOT: 3
30 35 24VDC(-) 0 CHANNEL: 4

34ZSC113

PR-10 D ISSUE FOR APPROVAL 01 APR 05 DRJ AA JTA TH
OOCA6001-341JB001-C 1 C ISSUE FOR CH2M HILL REVIEW & 90% REPORT 24 FEB 05 BGW RPH JTA IH

B ISSUE FOR INTERNAL APPROVAL 18 FEB 05 RPH BGW J1-A TH

A ISSUE FOR REVIEW 23NOV 04 BGW 1SK .W Ui
. . . .

. h'..^
Rev. REVISION DESCRIPTION Date By C *FW"hk'd adp wd,

uM oric NO

B-145579-34-F-0113 D

r^AM1 °^ U.S. DEPARTMENT OF ENERGY
=WW

Office of River Protection

R°E BULK VITRIFICATION
1NSTRUMENT LOOP DIAGRAM

F-145579-34-A-0101 PROCESS & INSTRUMENT DIAG. 3 4-- H- 1 13

REF NUMBER TITLE Mr° rEV DESCRF" m aEV CE+Kro oxx^ ^8= NO 'IDO` NO °"c NO REV
BY BY By

REFERENCES
NO

^N+•^

NEXT USED ON m REVISIONS N/A ^T ^ 1 °F 1

4 3 2 1

ro
ro

A

41
A

b7

c

C4-34



4 3 x
^^osq .e^ ^ n+.+:m d nm b mr avo:,,.z.. w. ^^ ,.^,:y .,a, ea. ey.o nti .^ n.e.... ua.a o^.x se nde en°ae

SERVICE: AWTE HOOD OUTLET AIR m ^.,^^ ^ ^ .,^. .^. ^. m..^•= ^. ^. ^, ,^,:,, ^. ^ »a .^ ,^, ^^ W.„^ k ^ ^.
tsercoymuy.^.r^crmwu.nw.

b
N

FIELD MCS TERMINATION MCS HMI 4^

^

c

TERM. PANEL F^-
34FIT114 JUNCTION BOX 00-CAB-001 MCS 114

34-IJB-001 IB-759 RTB 34-FlT-114
W 34FITt 14(+) W W 34FiT114(+) W CHASSIS: 75

'

FI

nT
+ 2 2

C4 BK 34FIT114(-) BK BK 34FIT114(-) BK BK 34FIT114 41H HANNEL± 0
333 9

PR-11
OOCAB001-34IJB001-C1

C ISSUE FOR C1121A Hft,L REl+IEW k90z REPORT 24 FE13 05 WN/ RPH JiA TII

B ISSOE FOR OtiEdtNAL APPROVAL 18 FEB 05 RPH 8GV[ ,ilA TH

A ISSUE FOR RtYIEY/ 23 NOV 04 BGIW LSK JA1 TH

Rev_ #2EVfS10N DESCRIPTION Date By ChKd

wiec awc NO

8-145579-34-1-0114 C
NAW

U.S. DEPARTMENT OF ENERGY
Office of River Protection

^ BULK VITRIFICATION
INSTRUMENT LOOP DIAGRAM

F-145579-34-A-0101 PROCESS k INSTRUMENT DIAG 34-F 114. -

REF NUMBER TITLE ^ao ttrv stEV ttrv an p" eins «o rmc no owc NO t+rv

REFERENCES
NO

^0
BY BY

car,wr

^

^^

NEXT USED ON ^ REVISIONS N/A
mr scEt OF

1 1
4 -18--illm t01-01)3 2 1 clof

C4-35
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ĝ e

I Y Is s o X.
IN ^ ^1 1 l I

3

^ apl̂ ^
\^

^^^^^^^^^^^^ S
n

I^^^
illY:a^ m ^ Ean ? a. sC

4£_ ^^ ^^
n Y

'^ ui N W 4

11, 11^^
^

,
^^192

E

^

^1^^^ ^
gIl l

^
53 1 68^

^
^

^
JO X 1

^^
^

^
^9^^^f

^
I

q
g^^a<^^$

ry
N r' ery ^ 3 - "1

^ I W I Q

U

e

R

1^ ll^

W V

y I

^^
^^^x

^

Q

ki

M

V

N

^

N

00



r-
RPP-24544 REV lb `7

c
U



i•

I•^I#l
- lfli

N

a^

^

H

M s

a

LO

(D

n

00

RPP-24544 REV lb

L. W

m b

^ bt

^^555
ffid 2

^ INI ^b^

ey^ ^^^a 9̂f

F <NT^^

kl-

LL

^ iCIO iitltl^J ki LI
O

^^ t

n

SY

WN

W

0

.c .c
s

^ 52
N ^p
c o - a ^ RT

a WR ^u^

i <•"^^,^

^

•tSs o^

dl
i2

d^ §
.9 , ,9

^ € ^
N4 ♦p d

-r t -^ y^ m5511^^

eK

p '^ T

\ I I

W ^

L 'F

8

Ri

.: N rS i u{ u m N

0

^

glo

XVX ^'

O

U

^y^y= ••^^^

.1 ^

.C .C ®
I^I

S ,9 .9

1 y'_

^
I!i 1i '^"

U

Q

Sm

m

dg

I

R

z
4

b"

^^^

Q W OWN

W^ QUj

ti^i O UNN

^ ^t>UWO

D N o^ JCYQ

D p ^ N 0D V~) a

bi^01

00
IT
v
U

IN

0kI

I IIM

v

N

w

r,

90



RPP-24544 REV ib

U

+1

- V
!

g € € F F ^ d
p!tl a

1 g S S d d d d d = u N ' YC

^A

yt

2 OWN

37
4 3 9 y 9 9 9 e °

o
=H

n

ll

y
gp

k
3

p
B

e
f ^

s
E

a
Y

a
i

s
6 J °^Z 1..^^

a Gy

$3

H

^^t

[ i g 5

^ ^ ^

dUfl

d
Q

b
^

5
1l

b'
^ E

' '

I^
W

^o

<^-

^

^

12
^ m .9 .9

^w =•^ i/1 Z ^•'3^^ . .

M

y'1^ P d

3 9f

^ ^ ^ _ \J n^ B

T ' ^

d

• . . ,

G

N^
w^ ^ ^ ^ _ ^

^^ S^ tl

,

^ 8-

-

r Z 1 1 .Z 4 .
L

q n Z
,l ,h S

ONIMYtlO NO

031oN SV Nw

I ^ ^\

^

$71q N

^

b ^ w \-I ^
^'Oa ^^g r m

• ^

y ^R_ 8 _
•

. p^

^_^

i

5

G

^ ^^
a

g F̂,v{ - ^
^r 5

uodr
^

nNiarm l
By

^ ^

I N'N^^.i `3

,f

NImo- 0-,h -A
^^C + ^ c ONaNYI a0 ONnoNO Oll

Xql 0 9 NIW 0-

^ .fII

^

IL-, I. 1-^1
^ E

a

V1

. , , ,L

!

SSfIC-,

f i x l ml(

^

ael ^ 3E^^

y

^ ^

^^ ^ V
^

t

•V J ,

^iv\^\II
O-

N $

w

W ^

) $8 ^
oF $8

$^
^7 g

-'Rb^^" 3^d ^^ a ^^

^^ ^

g g a to

t 6

^g p

^ ^

♦

♦ n

.R^. 'L O^d

^p

,a. ^,

^

p̂q ^^ ^ ^ ^

^

,N,YJ ^ ^ •7

^al •+

^^^^^^ ^

B ^^
< ..^

^ ^ ^

1^ s

^ ]^ 15^ ^

^
A i ^ G^ ` ^ A^N ^^

^^
41^^ f^^

^ •J rl ^i ^ N ri

o 0^ ,{

t"

^

M? '

^ftl ^ £ ^e

e,•
tz

5 La

^^^-

1 0( •a

b

_

^ 2$
t J+

^}^$
C . .

GO

1'..
il ^3$ 1 o 11 , .

N .i

ri.. W O U m Q



RPP-24544 REV lb

L. w 0

! 2
d
e

p

f

+

^

O

I

N

ga4

1cE

M

'r

^ ,0-,hL - SOdS 03

-

f

tlIH I _

9P91M ^ ^ L9"elM

z
bLR9lM

_ =
-A

1 tOl"hZM ,

` I ol

,

I\ ^ \
roWrLM^

^

V

q^

ogH
Z.:N., .

d
0_

1D ?

J

7

3^ "_ -

,.q 0

ir ff

G

<

0

^
U

Q

W
ZJN

C ^a'^J

0 =Q
VUW

J W^

M

wx

N^S

W Y >
Na

W I

aaN m

12

W t'

3 N

N

u1

YIIM

It

N

Co

N

co

J

d

N e'o

C^

TT
T

9LxLI C 9 M tl H y

^y^ cL \...d

' p

_<e i_-_-_ I^8 n\I _

I ^a

r-,c

.0-,9 ,0-,Ll 1 .0-,9 I

Z

ui
---^---^------- ^ ^^ g

4 I I ^^ N h
<

I ^ I ^

N I I N

--

$

^

0

^

Z g^

l=

b

N

I
i

51

Co

rl

Co

Q

o a
^ ^ S 3



F

E
a 676'-

TOS & Ul
EL 87C-

D

Wf/ B UGE

W2

SfF R l/:
FACH SOE

LLLVAIION UN BL MG" ELEVATION ON BL 'Mc'
lOUpNG NOBIN IT-^'4 LOOKNC NOItIH VF-1'-u'

M2

M1

1 1/2'

MN

1(
SYI
YPIDEF-189

^ T.U. ROqt PL PL J 1/2

FL 674'-B 1/2'
81 675'-0' (2' f 1 1/2)

-4

W34 ^ K J/8 O ^
C. - BPN:WG PqN6 -16 J 8

^ _- -- WI6 ^' SUF PL 1/2 Y
BRY:WG PoNIS

WRBRCS
BfliWe

SECTION 1C
vr-r^

Q M14

I S i PL 3/8

B 6

SECTION F
-t4 pyy

A

SECTION D
K-1-P ^

2

•Maiie .^L r ew^riltl M ^raNC ^. m swal"'^i"WiYN ŝ Y .Y.u.^'̂tl.^ tr^y.. ^
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APPENDIX D4

DRIED WASTE HANDLING SYSTEM

D4-1

•Current revision different than submitted in the Waste Dryer System Design Review Package. Included in the Dried Waste
Handling System Design Package to assist review and to show instrumentation associated with control of dry material feed to
the ICV System.
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